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Today the early completion of the Panama Canal miles, and occupying the northern half of that portion 
is being confidently looked forward to by literally of the isthmus through which the canal passes. This 
millions of people the world over. Indeed, it is doubt- lake is an elevated body of water, with a surface level 
ful if ever in human history an event has been so in- maintained at from 85 to 87 feet above sea level by the ‘4 
terestingly and widely discussed by the populace at Gatun Dam and locks on the Atlantic side, and the ; 
large or more confidently hailed by them as the ulti- Pedro Miguel Locks and dam on the Pacific side. 
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beat Fiece! Yeer 

The building of the canal will undoubtedly eventu- both Atlantic and Pacific sides there is an approach * 

ate in unbalancing the present commercial centers of channel, which is an inlet of the sea, extending from 

the world. Westward the course of empire has ever deep water in the sea up to the foot of the locks which 

taken her sway. The Pacific Coast as a land for pos- lift vessels to the level of the lake through which they 
sible commercial aggrandizement has indeed a bright are to pass. 


future. There is a demand on all sides for conserva- The entire length of the canal from deep water 
tive, plain statements of the great work now going on in the Atlantic to deep water in the Pacific is about 44 
at the isthmus. The following facts and figures, fur- 50 miles. Its length from shore-line to shore-line is ‘i 
nished by the secretary of the Isthmian Canal Com- about 40 miles. In passing through it from the At- y 
mission, may be taken as authentic: lantic to the Pacific, a vessel will enter the approach 


The Panama Canal does not, as is quite generally channel in Limon Bay, which has a bottom width of 
thought, cross the isthmus from east to west. As is 500 feet and extends to Gatun, a distance of about 
shown on the accompanying map, its general direction 7 miles. At Gatun it will enter a series of three locks 
is from northwest to southeast, the Pacific entrance in flight and be lifted 85 feet to the level of Gatun 
near Panama being about 22%4 miles east of the At- Lake. It may steam at full speed through this lake, 
lantic entrance near Colon. It is a lake canal as well in a channel varying from 1000 to 500 feet in width, ; 
as a lock canal, its dominating feature being Gatun for a distance of about 24 miles, to Bas Obispo, where ; 
Lake a great body of water covering about 164 square it will enter the Culebra Cut. It will pass through te 
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the cut, a distance of about 9 miles, in a channel with 
a bottom width of 300 feet, to Pedro Miguel. There 
it will enter a lock and be lowered 30 1-3 feet to a small 
lake, at an elevation of 542-3 feet above sea level, 
and will pass through this for about 1% miles to 
Miraflores. There it will enter two locks in series, and 
be lowered to sea level, passing out into the Pacific 
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it will be 800 feet, and for 4 miles more, to the north- 
ern entrance of Culebra Cut, at Bas Obispo, it will be 
500 feet. The depth will vary from 85 to 45 feet. 
The water level in the cut will be that of the lake, the 
depth 45 feet. 

Three hundred feet is the minimum bottom width 
of the canal. This width begins about half a mile 
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through a channel about 8% miles in length, with a 
bottom width of 500 feet. The depth of the approach 
channel on the Atlantic side, where the maximum 
tidal oscillation is 2% feet, will be 41 feet at mean tide, 
and on the Pacific side, where the maximum oscilla- 
tion is 21 feet, the depth will be 45 feet at mean tide. 
This mean sea level in both oceans is the same. 
Throughout the first 15 miles from Gatun the width 
of the lake channel will be 1000 feet; then for 4 miles 


























above Pedro Miguel Locks and extends about 8 miles 
through Culebra Cut, with the exception that at all 
angles the channel is widened sufficiently to allow a 
thousand-foot vessel to make the turn. The cut has 
eight angles, or about one to every mile. The 300 
foot widths are only on tangents between the turning 
basins at the angles. The smallest of these angles is 
7 deg. 36 min., and the largest 30 deg. 


In the whole canal there are 22 angles, the total 
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curvature being 600 deg. 51 min. Of thus curvature, 
281 deg. 10 min. are measured to the right, going south, 
and 319 deg. 41 min. to the left. The sharpest curve 
occurs at Tabernilla, and is 67 deg. 10 min. 


Gatun Dam. 


The Gatun Dam, which forms Gatun Lake by 
impounding the waters of the Chagres and its tribu- 
taries, is nearly 114 miles long, measured on its crest, 
nearly % mile wide at its base, about 400 feet 
wide at the water surface, about 100 feet wide at the 
top, and its crest will be finished at an elevation of 
105 feet above mean sea level, or 20 feet above the 
normal level of the lake. It is in reality a low ridge 
uniting the high hills on either side of the lower end 
of the Chagres Valley, so as to convert the valley into 
a huge reservoir. Of the total length of the dam, only 
500 feet, or one-fifteenth, will be exposed to the maxi- 
mum water head of 85 to 87 feet. The interior of the 
dam is formed of a natural mixture of sand and clay, 
dredged by hydraulic process from pits above and 
below the dam, and placed between two large masses 
of rock and miscellaneous material obtained from 
steam shovel excavation at various points along the 
canal. The top and upstream slope will be thoroughly 
riprapped. The entire dam will contain about 21,000,- 
000 cubic yards of material. 


Spillway, Gatun Dam. 

The spillway is a concrete-lined channel 1200 
feet long and 285 feet wide, cut through a hill of rock 
nearly in the center of the dam, the bottom being 10 
feet above sea level at the upstream end and sloping 
to sea level at the toe. Across the upstream or lake 
opening of this channel a concrete dam has been built 
in the form of an arc of a circle, making its length 808 
feet, although it closes a channel with a width of only 
285 feet. The crest of the dam will be 69 feet above 
sea level, or 16 feet below the normal level of the lake, 
which is 85 feet above sea level. On the top of this 
dam there will be 13 concrete piers, with their tops 
115.5 feet above sea level, and between these there 
will be mounted regulating gates of the Stoney type. 
Each gate will be of steel sheathing on a framework of 
girders, and will move up and down on roller trains 
in niches in the piers. They will be equipped with 
sealing devices to make them water-tight. Machines 
for moving the gates are designed to raise or lower 
them in approximately ten minutes. The highest level 
to which it is intended to allow the lake to rise is 87 
feet above sea level; and it is probable that this level 
will be maintained continuously during wet seasons. 
With the lake at that elevation, the regulation gates 
will permit of a discharge of water greater than the 
maximum known discharge of the Chagres River dur- 
ing a flood. 

Hydroelectric Station at Gatun. 

Adjacent to the north wall of the spillway will be 
located a hydroelectric station, capable of generating 
through turbines 6000 kilowatts for the operation of 
the lock machinery, machine shops, drydock, coal- 
handling plant, batteries, and for the lighting of the 
locks and zone towns, and, if desirable, the Panama 
Railroad. The building will be constructed of con- 
crete and steel, and will be of a design suitable for a 
permanent power house in a tropical country. The 
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dimensions will be such as to permit the installation 
of three 2000-kilowatt units, and provision will be made 
for a future extension of three additional similar units. 
It will be rectangular in shape, and will contain one 
main operating floor, with a turbine pit and two gal- 
leries for electrical equipment. The building, with 
the machinery and electrical equipment, will be laid out 
upon the unit principle, each unit consisting of an 
individual headgate, penstock, governor, exciter, oil 
switch and control panel. 

Water is to be taken from Gatun Lake, the eleva- 
tion of which will vary with the seasons from 80 to 87 
feet above sea level, through a forebay, which will be 
constructed as an integral part of the curved portion 
of the north spillway approach wall. From the fore- 
bay the water will be carried to the turbines through 
three steel plate penstocks, each having an average 
length of 350 feet. The entrances will be closed by 
cast iron headgates and bar iron trash racks. The 
headgates will be raised and lowered by individual 
motors, which will be geared to rising stems attached 
to the gate castings. The driving machinery and the 
motors will be housed in a small concrete gatehouse 
erected upon the forebay wall directly over the gate 
recesses and trash racks. The gatehouse will be con- 
structed for the present requirements of three head- 
gates and provision will be made for a future addition 
of three more units. 


Water Supply of Gatun Lake. 


Gatun Lake will impound the waters of a basin 
comprising 1320 square miles. When the surface of 
the water is at 85 feet above sea level, the lake will 
have an area of about 164 square miles, and will con- 
tain about 183 billion cubic feet of water. During 
eight or nine months of the year the lake will be kept 
constantly full by the prevailing rains, and conse- 
quently a surplus will need to be stored for only 
three or four months of the dry season. The smallest 
run-off of water in the basin during the past 22 years, 
as measured at Gatun, was that of the fiscal year, 
1912, which was about 132 billion cubic feet. Previous 
to that year the smallest run-off of record was 146 
billion cubic feet. In 1910 the run-off was 360 billion 
cubic feet, or a sufficient quantity to fill the lake one 
and a half times. The low record of 1912 is of interest 
as showing the effect which a similar dry season, oc- 
curring after the opening of the canal, would have 
upon its capacity for navigation. Assuming that the 
Gatun Lake was at elevation plus 87 at the beginning 
of the dry season, on December Ist, and that the 
hydroelectric plant at the Gatun Spillway was in con- 
tinuous operation, and that 48 lockages a day were 
being made, the elevation of the lake would be reduced 
to its lowest point, plus 79.5, on May 7th, at the close 
of the dry season, after which it would continuously 
rise. With the water at plus 79 in Gatun Lake there 
would be 39 feet of water in Culebra Cut, which would 
be ample for navigation. The water surface of the 
lake will be maintained during the rainy season at 87 
feet above sea level, making the minimum channel 
depth in the canal 47 feet. As navigation can be car- 
ried on with about 39 feet of water, there will be stored 
for the dry season surplus over 7 feet of water. Mak- 
ing due allowance for evaporation, seepage, leakage at 
the gates, and power consumption, this would be ample 
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for 41 passages daily through the locks, using them at 
full length, or about 58 lockages a day when partial 
length is used, as would be usually the case, and when 
cross filling from one lock to the other through the 
central wall is employed. This would be a larger 
number of lockages than would be possible in a single 
day. The average number of lockages through the 
Sault Ste. Marie Canal on the American side was 3° 
per day in the season of navigation of 1910, which was 
about eight months long. The average number of 
ships passed was about 1% per lockage. The freight 
carried was about 26,000,000 tons. The Suez Canal 
passed about 12 vessels per day with a total tonnage for 
the same year of 16,582,000. 

The water level of Gatun Lake, extending through 
the Culebra Cut, will be maintained at the south end 
by an earth dam connecting the locks at Pedro Miguel 
with the high ground to the westward, about 1400 feet 
long, with its crest at an elevation of 105 feet above 
mean tide. A concrete core wall, containing about 
700 cubic yards, will connect the locks with the hills 
to the eastward; this core wall will rest directly on 
the rock surface, and is designed to prevent percola- 
tion through the earth, the surface of which is above 
the lake level. 

A small lake between the locks at Pedro Miguel 
and Miraflores will be formed by dams connecting the 
walls of Miraflores Locks with the high ground on 
either side. The dam to the westward will be of earth, 
about 2700 feet long, having its crest about 15 feet 
above the water in Miraflores Lake. The east dam 
will be of concrete, containing about 75,000 cubic 
yards; will be about 500 feet long, and will form a 
spillway for Miraflores Lake, with crest gates similar 
to those at the spillway of the Gatun Dam. 


The Locks. 


There will be six double locks in the canal; three 
pairs in flight at Gatun, with a combined lift of 85 feet : 
one pair at Pedro Miguel, with a lift of 30 1-3 feet, and 
two pairs at Miraflores, with a combined lift of 542-3 
feet at mean tide. The usable dimensions of all are 
the same—a length of 1000 feet, and width of 110 feet. 
Each lock will be a chamber, with walls and floor of 
concrete, and mitering gates at each end. 


Electric Control of Lock Machinery. 


The gates, valves and fender chains of the locks 
will be operated by electricity, and remotely controlled 
from a central point; that is, there will be a central 
control station for each of the series of locks at Gatun, 
Pedro Miguel and Miraflores. In passing a_ ship 
through the locks it will be necessary to open and 
close the miter gates, weighing from 390 to 730 tons, 
to fill and empty the lock chambers containing from 
three and one-half to five million cubic feet of water, 
to raise and lower fender chains weighing 24,098 pounds 
each, and to tow the vessel through the locks. All 
these operations, except that of towing, will be con- 
trolled by one man at a switchboard. 

A ship to be raised to the lake level will come to a 
full stop in the forebay of the lower lock, prepared to 
be towed through one of the duplicate locks by electric 
towing locomotives. The water in the lower lock 
chamber will be equalized with the sea level channel, 
after which the miter gates will be opened, the fender 
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chain lowered and the vessel passed into the first 
chamber, where the water is at sea level. Then the 
miter gates will be closed. The rising stem gate valves 
at the outlet of the main culverts will be closed, while 





Typical Lock Scene 


those above will be opened, allowing water to flow 
from an upper level into the lower chamber, which, 
when filled, will raise the vessel 2814 feet, to the sec- 
ond level. This operation will be repeated in the 
middle and upper locks until the ship has been raised 
to the full height of 85 feet above the level of the sea. 

The general scheme of lighting and buoying the 
canal contemplates the use of range lights to establish 
direction on the longer tangents and of side lights 
spaced about one mile apart to mark each side of the 
channel. 


Excavation. 

The total excavation, dry and wet, for the canal 
as originally planned, was estimated at 103,795,000 
cubic yards, in addition to the excavation by the 
French companies. The points of deepest excavation 
are in Culebra Cut, 495 feet above the bottom of the 
canal, at Gold Hill, and 364 feet above, at Contractor's 
Hill, opposite. The widest part of the cut is opposite 
the town of Culebra, where, owing to the action of 
slides on both banks, the top width is about half a 
mile. Records of all excavation to January 1, 1913, 
are appended. On that date there remained to be ex- 
cavated in the cut 5,351,419 cubic vards, and in the 
entire canal proper 23,426,713 cubic yards: 





RE ena ee 78,146,960 
French excavation useful to present canal......... 29,908,000 
By Americans: 
eer NN, | NE Sy 5 St eae amie 116,428,685 
SON FEA a eM Bows. ca vad Fok bed voles 71,851,627 
Ds Re PEW oe bo ee Weak eee 188,280,312 
May 4 to December 31, 1904......... vor 243,472 
January 1 to December 31, 1905...... os | 3,788,387 
January 1 to December 31, 1906.......... 4,948,497 
January 1 to December 31, 1907.......... 15,765,290 
January 1 to December 31, 1908.......... 37,116,735 
January 1 to December 31, 1909.......... 35,096,166 
January 1 to December 31, 1910.......... 31,437,677 
January 1 to December 31, 1911.......... 31,603,899 
January 1 to December 31, 1912.......... 30,269,349 
Totals by Divisions and Amount to Be Excavated. 
Amount Remaining to 
Divisions. excavated. be excavated. 
Atlantic— 
NNN on ings 4.0. Bae ee en 8,702,997 211,120 
SE AR Wain ko CW bales 30 eh oN a 34,021,280 4,986,380 
Central— 
IR NINES Ds 6 5 lei cae ave hn bak 88,531,237 5,351,419 
ine I - WOUMIR oc ss vk oS Ka 12,384,655 150,000 
Paci fic— 
oe eo area ee 6,998,035 3,312,704 
NE sc 4. hs Stalhral wide O dca +s wie lke 37,642,108 10,212,203 
Bere ere eer ee 188,280,312 24,223,826 
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Profile of Canal and Lock Elevations. 


Slides and Breaks. 


There have been in all 26 slides and breaks 
Culebra Cut; 17 covered areas, varying from 1 to 75 
acres, and 9 covered areas of less than 1 acre each, 
making in all a total of 225 acres. One variety of slide 
is caused by the slipping of the top layer of clay and 
earth on a smooth sloping surface of a harder material. 
The largest slide of this character is that known as 
Cucaracha, on the east bank of the canal, just south 
of Gold Hill. This gave the first French company 
trouble during the final years of its operations. It 
first gave the Americans trouble in 1905, and between 
that date and July 1, 1912, nearly 3,000,000 cubic yards 
of material were removed from the canal because of it. 
It broke nearly 1900 feet back from the axis of the 
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canal, and covers an area of 47 acres. Another variety 
of slide, properly called break, is due to the steepness 
of the slopes and the great pressure of the superin- 
cumbent material upon the underlying layers of softer 
material. The largest slide or break of this type is on 
the west side of the cut at Culebra, just north of Con- 
tractor’s Hill, and covers an area of 75 acres. Over 
7,000,000 cubic yards of material have been removed 
from this slide, and it is thought that by the time the 
canal shall have been completed something like 10,- 
000,000 cubic yards will have been taken out. On 
the east side of the cut a similar slide covers an area 
of about 50 acres, breaking back about 1300 feet from 
the center of the canal. About a half million cubic 
yards have been taken out of this slide, and more 
remains to be removed. It is estimated that the total 
amount of material removed from the canal bec cause 
the slides will aggregate between 21,000,000 and 22,- 
000,000 cubic yards. 


Appropriations. 
Payment to the New Panama Canal Company..... $ 40,000,000.00 
Payment to Republic of Pamama..............++-+ 10,000,000.00 


Memeeeriation, SUMS BE, IGOR... cecccccccccccccs 10,000,000.00 


Appropriation December 21, 1905..... 11.000,.000.00 


Detictency, Pebruary 27; 1906. ... 2... 2. cece cc ecces 5,990,786.00 
Mapppomraenem, 2eme BO, 1806s occ ccc ccc ccc wccccce 25,456,415.08 
mappropriation, Bares 4, 1907... 2. ccc cc cccccses 27,161.367.50 
Deficiency, February 15, 1908............-.ccccee. 12,178,900.00 
Appropriation, May 27, _ Mia vats Run acd eee aa wales 29,187,000.00 
ES ee 5,.458,000.00 
Appropriation, March 4, aaee Perk ie weatee van eviwaes 33,638,000.00 
DGMOTUGT, PORTONED BE, TG1G... 6. nc ccc cc ccccccs 76,000.00 
MPDEGTINEIOM DUBS BG, TGLG. «oon cw ccecccccccccacee 37,855,000.00 
Pe re, GEE FB, BOE Be oc ec cccwcccccvccucss 45,560,000.00 
Appropriation, August 24, 1912..................6.. 28.980,000.00 
Private Act. Relief of Elizabeth G. Martin...... 1.200.00 
Private Act. Relief of Marcellus Troxell......... 1.500.00 
Private Act. ee a Ee 1,704.18 
Private Act. Relief of Chas. A. Caswell......... 1,056.00 
Private Act. Relief of Alexandro Comba......... 500.00 
Private Act. Relief of Douglas B, Thompson.... 1,500.00 
Private Act. Relief of Robert S. Gill............ 2,520.00 

Oa i A aaeee 4 a a Cae eee «Sw oo « cette $322,551,448.76 
Appropriation for fortifications, March 4, 1911.... 3,000,000.00 
Appropriation for fortifications, August 24 ,1912.. 2,806,950.00 


Classified Expenditures to November 1, 1912. 





Department of construction and engineering ..... $159,411,558.14 
Department of construction of engineering plant. 2,868,362.47 
DOR COE GE MRMTTREION .n ccc cic ciciccceccs —s 15,319,682.40 
Department of civil administration............... 5,961,599.68 
Se ee er 30,887.52 
Panama Railroad, second main track.. re 1,123,477.93 
Panama Railroad, relocated line................-: 8,866,392.02 
Purchase and repair of steamers..............-20.. 2,680,112.01 
Zone water works and sewefS...........c.ceccees 5,140.5 15 
os BO ee oe deteeee 1,579,724.67 
Loans to Panama Railroad Company.............. 3,247,332.11 
Construction and repair of buildings.............. 10,188,813.63 
Purchase from New Panama Canal Company..... £0,000,000.00 
Payment to Republic of Panama.............+es-. 10,000,000.00 


OS PEPE Ser Ler eeTeee baad 4,.207,175.37 


Eada «cade hb can Cie i ead.) oe cece ee eo G0l0,625,624.40 
5 215.75 


Expenditures for fortifications to Nov. 1, 1912.... 1.685,3 


OREGON NEW WATER CODE PROVISIONS. 


The code, which was drawn up by a committee of 
experts appointed by former Governor M. E. Hay, is 

document of thirty pages. 

The code provides four things: 

First—A method of ascertaining what water 
rights exist upon any stream in the state in a definite 
and final manner and so that a record title to water 
will be obtained, as is not now possible. At present 
any appropriator can file upon any amount of water 
that his fancy dictates. Most streams have recorded 
filings claiming ten times their capacity. 

Second—It provides also a means of regulating 
the acquistion for new rights, so that the record will 
in each case be modified where new rights are granted. 

Third—It proivides for a satisfactory means for 
distributing the water among the various ditches upon 
any stream, so that the rights of all may be protected 
without recurring legislation; and 

Fourth—The protection of the life and property 
of the public by a proper supervision of the construc- 
tion of dams. 


ab 


at oor st 


2) fea a em 


ee) 


fl, WU FL teaey 








222 


JOURNAL OF ELECTRICITY, POWER AND GAS 


[Vol. XXX—No. 10 


ELEMENTS OF STEAM POWER PLANT DESIGN 


TRANSMISSION OF HEAT THROUGH METAL TUBES. III. 


BY C. R. DELANEY. 


The question of the size of condensers, feed water 
heaters, oil heaters, etc., brings us to the consideration 
of a subject which is of great interest and which has 
a bearing on steam power plants in a number of 
different ways; namely, the transmission of heat 
through metal tubes from a fluid of higher temper- 
ature to a fluid of lower temperature. The operation 
of the steam plant involves first the generation of 
heat, which is accomplished. by burning fuel in a fur- 
nace. After this heat is generated it must be con- 
veyed to the engine where it is converted into mechan- 
ical energy. If heat itself could be made to travel 
through a pipe or along a wire from the furnace to the 





Centrifugal Circulating Water Pump for Pumping 
Cooling Water Through the Condenser Tubes. 


engine in the same manner that steam or electricity is 
conveyed, our apparatus would be greatly simplified. 
To convey heat for any distance, however, it is neces- 
sary first to heat up some foreign substance such as 
water or air and then allow this substance to flow 
the desired distance. The heat in the furnace, there- 
fore, must be taken out of the gases of combustion and 
passed to the water in the boiler and the steam in the 
superheater. The steam then carries this heat to the 
engine and the !atter takes up as much heat as it can 
utilize. The remainder of the heat is either abstracted 
in the condenser by passing it to the circulating water 
or it is returned to the boilers. There is therefore, 
a continual interchange of heat from one fluid to an- 
other, and unless the two fluids are mixed together, 
which is not usually the case, the heat must be made 
to flow first from the hot fluid into the metal of the 
tube or vessel containing it, and then from the metal 
into the colder fluid. It is obvious that if the two 
fluids are of the same temperature no heat will flow, 
and this is one of the axioms of heat transmission, 
namely, that a difference in temperature is necessary 
for the transmission of heat from one substance to an- 
other and the greater the difference in temperature the 


greater will be the amount of heat transmitted. Just 
as a difference in pressure causes steam or water to 
flow through a pipe and a difference in voltage causes 
an electric current to flow through a wire, so a differ- 
ence in temperature causes heat to flow through metal 
and pass from one substance to another. 

The efficiency of a power plant is very largely 
dependent on the difference in temperature necessary 
to make heat flow from one substance to another, and 
the more we can reduce the necessary difference in tem- 
perature the better off we shall be. For instance it 
is usual for the escaping gases to leave a boiler at a 
temperature 100 degrees or 150 degrees higher than 





Curtis Turbine. 


Separate Condenser for 9000 kw. 


the temperature of the steam in the boiler. If it were 
possible to bring the temperature of the gases down 
to within ten or fifteen degrees of the steam tempera- 
ture, we would save a large portion of the heat that 
now escapes to the stack. In condensers there is at 
least 15 degrees difference between the temperature of 
the condensing steam and the temperature of the out- 
going circulating water. If this could be reduced 
to 1 degree or 2 degrees the vacuum would be materi- 
ally increased. Similarly in feed water heaters if the 
heat could be transmitted fast enough to bring the 
feed water temperature up to within one or two de- 
the exhaust steam temperature a material 
saving would result. 

Transmission of heat is measured by a unit called 
heat transfer, which is the amount of heat transmitted 
per hour through one square foot of tube surface for 
one degree difference between the temperature of the 
fluid inside and the fluid outside of the tube. Laws 
governing the transmission of heat are not thoroughly 
known, although a great many investigators have 
made experiments with a view to determining them. 


grees of 


March 8, 1913.] 


It is known, however, that there is a wide discrep- 
ancy in the amount of heat transmitted, depending on 
the fluid under consideration, and it is further known 
that the amount of heat that can be transmitted will 
be greatly increased up to certain limits by increas- 
ing the velocity of the fluid. It has been found by 
experiment that the heat transfer in a superheater 
runs from 3 to 4 B.t.u and the heat transfer in a 
boiler averages between 6 and 7 B.t.u. The heat trans- 
fer from steam in pipes to air in a room runs from 214 
to 3 B.t.u. in the case of bare pipes and from .3 to .5 
B.t.u. in the case of well covered pipes. In all of 
the above cases one of the fluids under consideration 
is a perfect gas. In the case of transmitting heat from 
condensing steam or other vapor to water, the heat 
transfer is very much higher, and it is supposed that 
this is due to the sudden contraction in volume of tne 
steam causing a high velocity normal to the tube. In 
the case of condensers, the heat transfer runs from 300 
to 500 B.t.u. and in the case of feed water heaters, 
from 400 to 600 B.t.u., and some manufacturers have 
secured a heat transfer of 900 B.t.u. by giving the 
water a spiral motion while flowing through the tubes. 
Just why there is such a discrepancy between the case 
of a boiler and the case of a condenser, is not known, 
but it is of interest to consider that if we could oper- 
ate boilers with the same heat transfer as occurs in 
condensers, we could generate 100 times as much steam 
in a given boiler as we do at the present time. 

By means of the known value of heat transfer the 
manufacturers of condensers and feed water heaters 
are able to determine how much surface is required for 
any given condition. Suppose, for instance a con- 
denser has to be designed to suit a 5000 kw. turbine 
using 5 lb. of steam per kw.-hr. The total amount 
of steam per hour will be 5000 x 15 = 75,000 Ib. and 
it is necessary to provide sufficient cooling surface to 
condense all of this steam at the temperature cor- 
responding to the vacuum desired, which we may as- 
sume to be 28% in. The latent heat of steam at 2814 
in. of vacuum is 1040 B.t.u., but as the steam after 
expanding in the turbine will contain at least 6 per 
cent of moisture there will be only 94 per cent of 
1040 B.t.u. or 977 B.t.u. to be extracted from each Ib. 
of steam. Consequently, the total amount of heat to be 
abstracted per hour will be 75,000 & 977 = 73,275,000 
B.t.u. To determine the amount of surface required 
we must also know the difference between the temper- 
ature of the steam and the average temperature of the 
circulating water. The former is fixed by the vac- 
uum, but the latter will vary with the amount of cir- 
culating water and its temperature. We may assume 
that 10,000 gallons of circulating water will be used 
per minute and that its initial temperature will be 60 
degrees. This water must absorb all of the heat given 
up by the steam, and in doing so its temperature will 
rise an amount that can be readily calculated from 
the quantity of heat and the weight of water, and 
which we find to be 15 degrees. The final tempera- 
ture of the circulating water is therefore 75 degrees 
and its average temperature which may be considered 
midway between the initial and final temperature is 
67% degrees. The temperature of steam at 28% in. 
vacuum is 91.7 degrees, so that the difference in tem- 
perature causing the heat to flow from the steam to 
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the circulating water is 91.7° —67.5° =24.2°. As- 
suming that the heat transfer in the particular type of 
condenser is 300 B.t.u. per hour per degree differ- 
ence per sq. ft., then each sq. ft. of surface will absorb 
300 24.2 =7260 B.t.u. per hour. The total sur- 
face required to absorb 73,275,000 B.t.u. per hour will 


73,275,000 


therefore be = 10,100 sq. ft. For the 


7260 
conditions stated, therefore, about 2 sq. ft of cooling 
surface are required per kilowatt capacity, and this 
figure agrees very closely with practice in actual in- 
stallation. One of the Pacific Gas & Electric Com- 
pany’s 12,000 kw. machines is provided with 25,000 sq. 
ft. of cooling surface in the condenser. Another ma- 
chine having a capacity of 15,000 kw. is provided with 
the same amount of cooling surface. There is, there- 
fore, 2.1 sy. ft. of cooling surface per kw. in the for- 
mer and 1.66 in the latter. 
ARNOLD TRANSPORTATION REPORT. 

Owing to the extensive nature of the Arnold investigation 
and the large amount of material already submitted, the Board 
of Supervisors has extended an invitation to Mr. Arnold to 
sum up the results of his investigation thus far prior to the 
final recommendations. In the absence of Mr. Arnold, the 
Board was addressed by J. R. Bibbins, his resident engineer, 
who has been in active charge of the work. 

Since the organization of the Arnold transit bureau last 
year, there have been submitted from time to time to the 
Board of Supervisors 16 reports, dealing with special sub- 
jects preliminary to the final report now in press. In general, 
these covered tunnels, cars, service, extensions, exposition 
transit facilities, relief of lower Market street, present and 
future growth, and Charter amendments. These subjects were 
briefly reviewed by Mr. Bibbins with the aid of a stereopticon 
to properly exhibit the numerous analytical diagrams and 
charts accompanying the report. 

Starting with a relief map devoid of streets, the serious 
deficiencies in street plan and the difficuties of reaching out- 
lying districts were shown to be largely responsible for settle- 
ment restricted to nearly one-half of the city, which settled 
area practically conformed to the 30-minute time zone fig- 
ured from the business center—Third and Market streets. 
And although a handicap of 15 to 20 minutes against transbay 
commuters existed, yet the highly developed electric train 
service to Alameda County had resulted in the inclusion of 
Oakland, Berkeley and Alameda in the 5-cent commuter zone, 
whereas it is impossible to reach even the county line of San 
Francisco in some cases for the same fare. On the other 
hand, it was shown by Mr. Bibbins that through the medium 
of the Twin Peaks tunnel and other rapid transit outlets the 
30-minute time zone would be in effect extended to the bench 
on the west and below the county line on the south for local 
traffic, and possibly as far as San Mateo for high-speed trains; 
so that the needs of this city lie largely in the direction of 
extension of rapid transit facilities rather than lack of patron- 
age. 

A careful analysis of growth showed that traction lines 
are at least six years behind in extensions, and that a con- 
struction program should be started immediately involving 
some 70 miles of single track. These extensions have been 
carefully planned out by a study of every grade in the city, 
its relation to location of population and possible transit 
lines; and a program is mapped out calling for about 15 
miles of track per year up to 1920, till the system is caught 
up with itself, and from 40 to 50 additional cars per year. 
This program is considered by Mr. Arnold as the minimum 
necessary for San Francisco to keep pace with its growth. 
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It is found that the average person of this city contributes 
perhaps twice as much for transportation as other cities of 
its class, even exceeding Los Angeles in this respect, and 
that this contribution ($20 per capita) exceeds that in the 
form of taxes for defraying the entire running expenses of 
the municipal government. 

Mr. Bibbins showed the very encouraging fact that 
although San Francisco lost heavily in population as a re- 
sult of the fire, the subsequent growth has been more rapid 
than before, and that the city has more than regained its 
lost ground; and further, that the exodus to trans-bay cities 
has ceased, so that San Francisco and its surrounding com- 
munities from now on will continue rapid growth as a metro- 
politan district, which for the best interests of the entire 
community should be united under a metropolitan district 
control of such matters of common interest as transporta- 
tion, water, police, etc. 

With a present population of nearly half a million for the 
city and over three-quarters of a million for the entire com- 
muter district, including San Francisco, the predictions made 
by Mr. Arnold after an accurate analysis of growth indicate 
that a city of one million inhabitants will have to be pro- 
vided for within about 30 or possibly 25 years; and about 
double this population for the total metropolitan district 
within the same period. This prediction was made to obtain 
an adequate conception of the necessary investment in trans- 
portation facilities which would have to be made either 
by private or municipal capital, and this investment increases 
at least three times as fast as the earnings. 

The necessity of adequate transportation facilities to the 
Exposition and the inadequacy of only one or two lines as 
contemplated were again emphasized by Mr. Bibbins, and 
in the course of the discussion the Arnold estimates previ- 
ously made were fully confirmed by Mr. Mortensen, traffic 
manager of the Exposition, after further study of the situa- 
tion. If a line is to be built on Van Ness avenue, it was re- 
commended that the rapid transit parking plan proposed by 
Mr. Arnold should be used, which would provide uninterrupted 
service during the most congested periods, leaving a 30 ft. 
roadway on each side, one of which could be reserved for 
parades and the other for vehicles. Mr. Bibbins laid great 
emphasis upon the necessity for preserving in all important 
thoroughfares a freeway for vehicles to pass between cars 
and other vehicles standing along the curb, and to this end 
urged the reduction of sidewalk widths and the adoption of 
the Chicago standard of cars and track centers as exempli- 
fied in the new municipal railway equipment, illustrating by 
photographs the utter impossibility of maintaining service 
through such a congested street as Polk street without this 
standard. 

In defending the reasonableness of the Arnold estimates 
for exposition transportation, he showed that the estimated 
maximum demand of 50,000 persons per hour exceeded the 
total outbound travel of the entire city from the business dis- 
trict during the evening rush hour, and that the maximum 
line capacity of 12,000 persons per hour exceeded the present 
traffic on Market street during the same period. 

In discussing the types of cars, Mr. Bibbins pointed out 
emphatically that the new Geary street cars conformed to 
the high standard which the city itself imposed upon private 
transportation companies, combining comfort with reasonable 
capacity, quick loading and increased power and safety. He 
pointed out that while the city of Portland limits by ordi- 
nance the amount of standing to not over 20 per cent of the 
seating capacity, the Geary street car can comfortably accom- 
modate double the seating capacity and a maximum of 100 to 
110 passengers without interfering with passenger movement; 
and that the speed of loading is far superior to any cars at 
present in operation here. By employing a more compact 
construction, the Chicago standard of car width and track 
centers could save 18 inches from the roadway, with practi- 
cally the same aisle space as now available in the McAllister 
street cars. 
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In the Arnold recommendations for the improvement of 
the present United Railroads equipment, it was stated that 
this loading speed could probably be improved 25 per cent 
by the suggested modifications in platform arrangement, such 
as the removal of the bulkheads, straightening of guide 
railing, and the conversion of the 1300 class cars now oper- 
ating on Fillmore street into prepayment equipment; also 
the lengthening of the Powell street cars and abolishing the 
turntable at Market street was recommended. 


An investigation of traffic conditions lasting several 
months showed that much of the congestion is due to slow 
loading both along Market street and at the Ferry, and en- 
tirely inadequate terminal facilities there; this congestion 
resulting in uneven headway and erratic loading of cars, 
although the equipment was generally found to be so well 
maintained that practically all cars were available for rush 
hour service. The shortage in cars resulted in such gross 
overloading on the Market and especially the Mission street 
lines that as many as 90 passengers were missed by the con- 
ductor on a single trip. As a result of these traffic counts, 
Mr. Arnold found that the 65 new cars on order would hardly 
have sufficed for proper service as of last July, disregard- 
ing the increasing traffic at the rate of about 5 per cent 
per annum. 


For relieving lower Market street Mr. Arnold recom- 
mended a plan of tandem stops with two cars crossing inter- 
secting streets together, which has already produced results. 
Also loading at both ends of the cars, abolition of unneces- 
sary stops, and rearrangement of safety stations so that the 
present seats at the ends will not obstruct access to the car 
platform. 


The work of the police traffic squad in regulating traffic 
at crossings is highly commended, as a means of facilitating 
transit. 


As to the ultimate outcome of transit necessities in San 
Francisco, Mr. Bibbins laid great emphasis upon the fact that 
unless the city is ready to acquire the present railway prop- 
erties and build extensions thereto, according to the demand, 
there is no other way except by the adoption of the Chicago 
resettlement plan of indeterminate franchise as exemplified in 
charter amendment 34. This represents a great improve- 
ment upon the original Chicago plan in that both intangible 
and tangible values would be automotically retired by the 
company; that adequate service would be continuously se- 
cured; extensions would be built as required; property would 
be continuously maintained to the highest standard; and that 
the city could buy over the property when ready to do so 
at a far less price than it could organize a new company; or 
if the city’s share in earnings were allowed to accumulate, the 
entire property would be ultimately recaptured free of cost. 

As an illustration of what this plan has done for Chicago, 
Mr. Bibbins showed comparative results from other cities 
in the distribution of gross income between company and the 
public, wherein Chicago receives a larger percentage than 
any other city and at the same time has laid up a total of 
about $12,000,000 in 5 years which can be applied to the 
building of subways. In the final report this resettlement plan 
will be worked out in actual money values as applied to San 
Francisco, and shown to be practical for meeting the present 
conditions as proven by an exhaustive analysis of the finan- 
cial and operating records of the United Railroads for the 
last 10 years; and the essential requirements of a general 
franchise ordinance covering both new and_ resettlement 
franchises will be presented in line with the provisions of 
charter amendment 34 as an enabling act. The city will have 
specific recommendations as to means of remedying present 
defects, the exact amount of improvements and extensions of 
service for both present and future, the legislative machinery 
necessary to carry out these improvements, and the final 
results of the recommended plan of settlement projected for 
the future as far as the term of the franchise grant contem- 
plated. 


March 8, 1913.] 
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ELECTRICAL PUMPING AND IRRIGATION 


PRINCIPLES OF DESIGN OF HEADGATES. 


BY B. 


The plans of the headworks of the Truckee-Carson 
project and of the Yakima-Sunnyside project pre- 
sented details of design and types of construction dif- 
ferent from each other, but illustrate typical forms of 
construction. While there is no uniform practice in 
design, there are general principles for different types 
of construction which are considered in the following 
paragraphs. 

(a) The overflow wall and basin above the head- 
gates, previously illustrated by the headworks to Cor- 





A. ETCHEVERRY, 


sary length of buttresses, and will usually be suffi- 
cient, except when built on very porous material, if it 
extends downstream from the gate openings a distance 
equal to the maximum height of water above the sill 
of the gate on the upstream side. When the gates 
are shut, the upstream pressure tends to overturn 
the structure about the lower toe. On sandy founda- 
tion this action is increased by the upward pressure 
on the floor, in which case the principles of weir floor 
design must be followed. 
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SECTION AA 


Location of Headgates, North 


bett tunnel on Shoshone River, are used when it is 
desired to skim the surface of sandy or silty streams. 
The overflow wall is designed to resist the water pres- 
sure, and the side walls forming the basin are de- 
signed as retaining walls. 

(b) The substructure consists of the floor on 
which the piers rest, cut off walls at the upper and 
lower ends, and in some cases a raised gate sill formed 
by a low wall extending above the floor between the 
gate piers. The object of the floor is to act as a foun- 
dation to the piers and protect the canal bed from the 
erosive action of the water passing through the gates. 
The velocity of the water through the gate will be 
high when the water level on the upstream side of 
the gate is high, as during flood times, but the veloc- 
ity decreases quickly when the water passes into the 
body of the canal, so that the erosive action will not 
be serious and will not require a long floor. The 
length of the floor may be determined by the neces- 


Platte 


Project, Nebraska-Wyoming. 

When concrete or masonry buttresses are used, 
they must be designed so that the resultant pressure 
falls in the middle third. When columns are used, 
they are designed to act as beams with their lower 
point of support at the floor and the upper point at 
the operating platform which is designed as a large 
beam or girder spanning the total width of the gate. 
This form of construction was used for the head regu- 
lator of the diversion works of the Truckee-Carson 
project on the Truckee River. When frames are 
they may steel or reinforced con- 
crete, and the overturning moment must be neutral- 
ized. This is partly done by the weight of the struc- 
ture, which, however, is generally not sufficient. 


used, be of wood, 


When the floor is on solid rock, the balance of the 
overturning moment can be largely overcome by se- 
curing a good bond between the floor and the foun- 
dation. For a concrete floor the adhesion between 
the concrete and the rock will have considerable re- 
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sistance. For a wooden floor the bond is obtained 
by means of drift bolts. In addition, the floor can 
be extended upstream above the gate a_ sufficient 
length to produce a counter moment due to the weight 
of water equal to the balance of the overturning mo- 
ment. 

When the floor is on soil or sand, no bond can be 
obtained, and it is necessary to depend on the counter 
moment of the weight of the superstructure and floor 
and the weight. of water on the upstream floor exten- 
sion to balance the overturning moment of the water 
pressure on the face of the gates and piers and of 
the upward pressure on the underside of the floor. 
The minimum length of upstream floor extension may 
be determined by the upstream extension of the con- 
crete buttresses, usually of at least 2 ft., in order to 
form the nose of the buttress and the grooves for the 
gates. 

When there is an upward pressure on the floor, 
due to the underflow, this pressure is diminished by 
using cut off aprons or sheet piling at the upstream 
toe. The thickness to be given to the floor will de- 
pend on the depth of sheet piling or apron. The up- 
stream cut off wall usually extends to a depth equal 
to one or two times the maximum depth of water 
above it; the downstream cut off wall extends below 
the bed of the canal a distance equal to the depth of 
water in the canal. The upper cut off wall obstructs 
the underflow, and with the lower one confines the 
sand. The lower cut off wall also. prevents undermin- 
ing at the lower end. The floor between the two 
aprons may require reinforcement to resist the up- 
ward pressure. 

(c) Wing walls and side walls. The inlet wing 
walls generally consist of the training walls proper 
and the cut off wings. The training walls are usually 
in the same vertical plane as the gates, parallel to the 
bank of the river, and extend upstream and down- 
stream from the gates a sufficient length to form one 
side of the sluiceway and to protect the bank of the 
river. The cut off wings are intended to prevent the 
water from eroding the bank at the ends of the wing 
walls and washing around the structure. The cut off 
wings usually extend from the end of the wing walls 
into the bank a length equal to from % to 1 times 
the maximum depth of water in the stream. The cut 
off wings are sometimes replaced by riprap or paving. 

The side walls with the floor form the channel of 
the regulator. They resist the earth pressure and 
hold up the banks on both sides of the channel. The 
outlet wing walls extend downstream from the end 
of the side walls and are used to make the transition 
from the rectangular channel of the regulator to the 
trapezoidal canal section. They may be vertical 
wings placed on an angle to the canal axis so as to 
extend into the banks of the canal, or may be warped 
surfaces. 

(d) Buttresses, columns, or frames with grooves 
into which the gates are placed. Buttresses are either 
masonry, concrete or reinforced concrete. Masonry 
or concrete buttresses are designed as gravity walls, 
so as to produce no tension in the concrete; this is 
obtained when the resulfant of the water pressure 
and the weight of the buttress fall within the middle 
third. These buttresses are trapezoidal walls extend- 
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ing from the floor to the operating platform which 
is supported on them. The top length of the walls 
will be the width of the operating floor, usually from 
4 to 5 ft. The thickness is generally about 3/10 the 
width of the opening and the length at the floor line 
must be sufficient for the resultant pressure to fall 
within the middle third. Reinforced concrete but- 
tresses and frames of wood or steel must be rigidly 
connected to the floor to prevent overturning. Rein- 
forced concrete buttresses are made 12 in. or less in 
thickness with sufficient reinforcement extending 
from the buttress into the floor to obtain a good bond. 
The buttress is designed as a cantilever fixed at the 
floor. The top of the buttress supports the oper- 
ating platform. A frame of wood or steel con- 
sists of a vertical post with one or more inclined sup- 
ports extending from the post to the floor, with addi- 
tional bracing where necessary. The operating plat- 
form is supported on a frame fastened on the upper 
part of the post. The post is built up to form grooves 
for the gate, and must be connected to the floor. The 
post is designed as a beam fixed at the supports and 
braces are designed as columns. 

When columns are used to separate the gate open- 
ings, the columns are designed as beams with the floor 
for their lower point of support and the operating 
platform for the upper point. The operating platform 
which spans between side walls is designed as a beam 
or girder. Grooves for the gates are formed in the 
columns. This form of headgate, on account of the 
large stresses transmitted to the operating floor, is 
only used when the span between side walls is not 
too great. 

The grooves in concrete are usually formed by 
channels imbedded in the concrete. These channels 
may be specially made with projections to give good 
anchorage or ordinary channels may be used anchored 
by means of bolts. 

The grooves for metal posts are usually formed 
from a combination of angles or other structural 
shapes. For wooden posts the grooves may be formed 
by using posts built up of several pieces. 

It is a common practice to provide in concrete 
buttresses two sets of grooves, the upper set being 
for flashboards to be used in case of emergency. These 
grooves need not be lined with metal. Concrete col- 
ummns are generally rounded on the inlet edge. Con- 
crete buttresses are produced upstream from the gate 
openings a distance of at least 2 ft. This is desir- 
able to form a rounded nose and to provide flashboard 
grooves. The nose can be made either semi-circular 
or by two arcs described with a radius equal to the 
thickness of the pier. 

(e) Panel walls to close the opening between the 
buttresses above the gate opening. The top of the 
gate opening is generally slightly lower than either 
the crest of the dam or the low water level of the 
river. The operating platform and top of the struc- 
ture must be placed above high water level. The 
space between the buttresses and extending from the 
top of the gate opening to high water level is closed 
by a panel wall which prevents the overtopping of 
the gates. This wall can be made of wood, steel or 
reinforced concrete and is designed as a slab whose 
span is equal to the distance between supports. In 
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some cases where the flood water level is not high the 
gates extend sufficiently above the crest of the weir 
to prevent overtopping; this, however, increases the 
pressure on the gates and is generally not desirable. 
(f) Gates. The gates may be classified according 
to the material used in their construction, the form 
of the gate, and the method of operation. The ma- 
terials commonly used are wood, steel and cast iron. 
Wood gates are generally made of two thicknesses’ 
of planks, one horizontal and one vertical, and braces 
extending either vertically or diagonally from the top 
to the bottom of the gate, to which the planks are 
strongly nailed or bolted. The edges of the gate are 
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often faced with metal plates to form a smooth bear- 
ing surface with the groove. Steel gates are made of 
sheet steel usually reinforced with angles or other 
shapes of structural steel. Cast iron gates consist 
of the cast iron web with horizontal and vertical ribs. 
Large and expensive gates often have bronze plates 
for the faces of the edges of the gate bearing in the 
grooves. 

Wood gates have the advantage of cheapness and 
ease of construction, but are not durable. Steel gates 
are usually cheaper than cast iron gates, but are not 
so durable. 

The most common form of gate is the vertical rec- 
tangular gate, to which the above descriptions apply. 
The other types of gate used in practice are flash- 
boards, needles, and Taintor gates. Flashboards are 
planks 6 in. to 8 in. wide, placed horizontally in the 
grooves one at a time and removed by means of hooks. 
Needles are vertical flashboards placed with one end 
on the floor and the other supported on a horizontal 
beam or platform. Flashboards and needles are in- 
convenient to operate and not water tight, and do 
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not give close regulation. They are seldom used at 
the headgates of modern systems; the only advantage 
of flashboards is that the water passes over them and 
this permits skimming the top of the water of streams 
carrying much silt or sand. Provision for flashboards 
or needles is often made above the regular gates to 
permit their use in case of emergency. Taintor gates 
consist of a circular surface or shell revolving around 
a horizontal shaft to which it is connected by means 
of braces and radial arms. The upstream face is con- 
vex to the water surface; the water pressure is trans- 
mitted to the pivoting shaft and the line of resultant 
water pressure always passes through this shaft, so 
that there is no tendency for the gate to turn either 
up or down. The only forces to be overcome to lift 
the gate are weight, the friction of the pivoting axle, 
and the friction caused by the pressure of the rubber 
belting or staunching material, fastened to the circu- 
lar edges of the gate, on the sides of the buttresses. 
The radius of the gate is usually taken about 1.5 times 
the height of opening and the axle is placed at a height 
above the floor equal to the height of opening. This 
type of gate has the advantage that it requires a small 
lifting force and can be used for wide openings, but 
there are difficulties in construction and installation 
and operation which may be objectionable. The main 
objection is the leakage. This can be prevented satis- 
factorily at the sides between the edges of the gate and 
the buttresses, but it is more difficult to prevent it at 
the top between the edge of the panel wall and the 
surface of the gate. A serious objection in operation 
is that when the water carries considerable drift ma- 
terial, the drift may lodge against the gate and wedge 
itself between the gate and the lower edge of the panel 
wall 


The usual method of operating a gate is to raise 
it sufficiently to give the required discharge through 
the opening. With streams carrying considerable silt 
or sand it is desirable to skim the surface water. This 
requires a different method of operation. It is usually 
done by passing the water over the crest of the gate 
between the lower edge of the panel wall and the top 
of the gate. The area of the opening is regulated by 
the gate and is increased by lowering the gate. Other 
means of skimming the surface water are either the 
use of flashboards or the use of gates built in two 
or more sections operated independently. Each sec- 
tion has its own set of grooves and its own lifting 
device. To open the gate the top section is first 
lifted and the water passes over the crest of the sec- 
ond section. If a larger volume is desired, each sec- 
tion is raised in turn. 

(g) The operating platform is usually 4 to 5 ft. 
wide and is supported on the top of the buttresses or 
frames. It is usually designed as a slab or beam 
made of reinforced concrete or wood. When made 
of masonry or plain concrete, it consists of a series 
of arches between the piers. It must be designed to 
resist the bending moment of the force required to 
either open or close the gate. Unless the provision is 
made in the design of the buttress and grooves for 
the installation of the gates, it is necessary to leave 
a narrow opening in the operating platform in line 
with and above the grooves through which the gates 
can be lowered into position. 
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WHAT IS AN ENGINEER? 
BY E. N. PERCY. 

Of the four leading professions practiced in the 
civilized world, namely—Ministry, Law, Medicine and 
Engineering, the latter has the least standing today, 
although the nobility of its calling ranks favorably 
with that of any of the other professions. This lack 
of respected eminence is due to several causes, hav- 
ing their origin in the ancient custom of despising 
the man who works with his hands. The immediate 
and most important reason existing at the present 
time is the fact that while a member of the clergy 
must prove himself worthy and obtain certain licenses 
and diplomas, a member of the legal profession must 
establish himself before the bar and a Doctor of Medi- 
icine must be licensed by his government before they 
can practice their respective professions, an engineer 
is free to represent himself as such to the public re- 
gardless of his training. 

The training of the three great professions just 
mentioned must be both academic and practical be- 
fore they are permitted to practice. 

The word “Engineer” is generally used today as 
a misnomer, conveying no information whatever. 

Jones & Smith, who a few years ago were re- 
spectable and prosperous tinsmiths, have blossomed 
out as ventilating engineers without any known addi- 
tion to their previous engineering knowledge acquired 
in the tin shop. 

Mr. X., who for many years conducted a reliable 
draftsman and blue-print business, has announced him- 
self as a civil engineer, despite the fact that the ex- 
tent of his out-door experience has been an annual 
vacation of two weeks. 

Fred Jones, who was chief engineer of the Cosmo- 
politan Life Insurance Building for the last fifteen 
years, has taken up consulting engineering notwith- 
standing that he has never designed an engine ana 
could not do so if he wished, and has never built one. 

Professor Z. of the Baptist College of Engineer- 
ing, who elucidates equations for the benefit of 
embryo engineers, has opened consulting engineer- 
ing offices in spite of the fact that he could not tell 
a file from a drill, and had never had a pair of calipers 
in his hands. 

The truth of the matter is, in the writer’s opin- 
ion, that a true engineer, whether civil, mechanical, 
electrical or of some other branch of industry, is a 
man trained practically and academically in all the 
branches of his specialty, and thoroughly qualified 
thereby to perceive the particular type of design re- 
quired for his problem, to make that design, to per- 
sonally supervise the construction in accordance with 
that design, instructing less expert workmen how to 
perform their tasks with the tools necessary, to assem- 
ble the elements of this design into an entirety and 
finally with his own hands or under his experienced 
supervision place the entirety in operation and oper- 
ate the same to the satisfaction of all concerned. 

If a man is able to perform one branch only of 
these various phases of engineering he is not an en- 
gineer, but a specialist of limited capacity, of limited 
opportunity or limited experience, it being conceded 
that it takes an exceptional man to make a good engi- 
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neer just as it takes an exceptional man to make a 
good minister, lawyer or doctor. He must have the 
character and perseverance to properly serve his time 
practically and academically at his profession. He 
must have the memory, reasoning power and initiative 
necessary to the great work of creation, execution and 
operation incidental to engineering problems. 

If a man is skilled in shop work only he is not 
an engineer but a mechanic, artisan or fitter and may 
well be proud of his calling provided he can do his 
work well. 

If a man is skilled in draftsmanship he is not an 
engineer, but a draftsman. A draftsman should have 
a technical education, but this by no means makes 
him an engineer since his judgment is comparatively 
worthless outside of the realm of equations, curves 
and academic data. For instance, in the design of 
concrete, cast iron, piping and many other branches 
of engineering, academic education plays a compara- 
tively small part, the designer being absolutely de- 
pendent upon his judgment which in turn is the fruit 
of actual experience with these materials and can be 
derived in no other reliable manner. Therefore, the 
academic draftsman, no matter what his education, 
is not a reliable designer. On the other hand neither 
can the draftsman who has served his time in the 
shop and the foundry or the steel works, but is practi- 
cally without technical education, be a reliable de- 
signer for the reason that a great deal of work, such 
as the proportioning of fitted parts, design of struc- 
tural steel, prospective pressures, stresses, etc., can 
only be arrived at through the medium of technical 
work. Such a man is not a reliable designer except- 
ing under circumstances in which his work will be 
confined to detailing or copying the designs of others 
with such minor alterations as lie within the scope 
of his personal experience. 

The proper training of an engineer is a problem 
which each man should solve for himself and in doing 
so should seek the advice of disinterested parties for 
the reason that experience and education in the vari- 
ous branches of his chosen profession are acquired 
from institutions which have in every case a view 
point of their own. A university with its renownea 
teachers, its laboratories, its super-scientific meth- 
ods of approaching all problems, its horror of empir- 
ical methods, while offering what is probably the best 
possible mental discipline that a young man can have, 
holds the future engineers’ ideas along channels that 
are a little narrow when in the commercial world. To 
illustrate this point—it is the experience of practi- 
cally every technical student to learn the last possi- 
ble word in the design of machinery or structures for 
economy of operation. His first experience in the in- 
dustrial world is to learn that in the vast majority 
of cases economy of operation is a minor considera- 
tion and initial investment a very big consideration. 
Furthermore he learns that the power plant, to which 
he has devoted so many years of study, is a minor 
part of, for instance, a shoe factory, and the shoe 
machine, about which he never learned anything, he is 
asked to improve and simplify, in order to increase 
production. 

It is not the purpose of this article to criticise any 
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institution and last of all our sources of learning, 
but merely to make certain statements in the en- 
deavor to define an engineer. The only way to ob- 
tain practical experience is to apprentice one’s self 
in a shop or on a pile driver or in an electrical plant 
or with a gang of laborers according to the branch of 
the profession in which a man may engage. With 
the apprentice system it is an unfortunate fact that 
the seeker for information and experience must suffer 
from economic conditions, that is to say, employers 
use apprentices not for the purpose of educating them 
for the shop, but as a means to obtain cheap labor, 
and in most shops an apprentice will be paid as little 
as it is possible to obtain an apprentice for, and 
they are usually kept on one task as long as possible 
with a view to increasing their production. Their 
experience on one task is entirely out of proportion to 
the time necessary for obtaining a knowledge of the 
same. This is particularly so with young men whose 
minds have been thoroughly trained and who tend 
to grasp the details of practical experience more 
quickly than the untrained apprentices. It is a well 
known fact that a bright apprentice with from one 
year to two years’ experience can leave and get a 
position at another shop for three or four dollars a 
day and thereby prove that he is worth that amount 
of money to his original employer. It is also a well- 
known fact that the shop which trains an apprentice 
will never pay him as much upon the completion of 
his apprenticeship as will another shop. At the same 
time they will take in an outside apprentice for more 
money. This is based purely and simply upon the 
idea that “a prophet hath no honor in his own coun- 
try.” 

Therefore, cannot the various engineering soci- 
eties determine upon a standard which shall define 
the engineer as a man who is trained in all branches 
of his profession, requiring that other members of the 
engineering society shall be known in accordance 
with their training as technical experts, artisans or 
fitters, operators, constructors, and honored as such 
in their respective branches, and to be known by two 
or three names as they progress from one department 
to another; that is to say, draftsman and machinist, 
mechanician and operator, tinsmith and ventilating me- 
chanic. Reserve the honored term of engineer for those 
who are engineers and can, as stated above, conceive a 
design suited to a condition, make that design, build 
the structure to that design and place it in operation. 
Can not engineers work together to have this status 
recognized and legalized by the federal government 
with proper penalties for misuse of the term, making 
the engineer a man who is respected by every member 
in every branch of his profession because he is equally 
skillful with any of them. 

Irrespective of training there is another element 
which will enter into the success of an engineer. A 
man may be trained in both the practical and aca- 
demic branches of his profession, and yet fail as an 
engineer because he lacks the power of coordination, 
the ability for logical reasoning or the ability to find 
in his education the soil for ideas and initiative. No 
man can be a great engineer who is not a born ex- 
ecutive and a leader of men, since the first duty of a 
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constructing engineer is to handle men, that being 
incidental to the execution of all other work. 

It is a common expression in this day and age to 
hear that young engineers are a “drug on the market,” 
and it is the truth with this qualification; they are not 
engineers. The shops are graduating men every day 
who call themselves engineers when they are in real- 
ity machinists, unable to operate a large power plant. 
One of the finest training schools in the world, namely 
the Merchant Marine, is yearly licensing through the 


federal government competent young men as engt- 
neers, who are perfectly qualified to operate large 


power plants and in most cases are able to build them 


because of the necessary previous training in a shop, 
but are utterly incapable of designing same, fore- 


casting results or even of analyzing sources of loss 
in engines. Such men are to be honored in their pro- 
fession as skilled and licensed operators, but it is not 
proper to call them engineers any more than we would 
call a nurse or a skilled hospital attendant a doctor. 

As engineering is practiced today in its higher 
branches, a brilliant academic man will as a rule co- 
operate with a brilliant practical man to bring about a 
desired result, neither one of whom could go ahead 
alone; but it frequently happens that one 
for the buyer and the other for the seller, and it is 
only human that personal jealousies shall arise be- 
tween men so differently trained, neither of whom is 
willing to concede, as a rule, that he lacks the par- 
ticular training which has been the lot of his colleague, 
and it would be much better if one man had the com- 
plete training. 

The greatest argument for the ideas set forth in 
this article is the fact that there is little or no re- 
muneration for the practicing engineer. This is be- 
cause of the fact that most manufactured products 
and machinery are highly standardized and it is only 
necessary for a firm to employ a designer at a com- 
paratively small salary whose principal business is to 
collaborate the data in catalogues of manufacturers 
so as to rear a structure such as his employer de- 
Such details as he may not be familiar with 
are provided in turn by the engineer of the manufac- 
turer, who also works at a fairly small salary since 
he has concentrated his efforts on a specialty; a 
knowledge of which could be acquired by another 
equally cheap man should it be necessary. What then 
is the field, if any, for an engineer? 

There is none for a man who desires to be taken 
care of, the man who wants a comfortable nest to 
work in while someone pays him a fat salary. How- 
ever, engineers should have legal protection by licens- 
ing and a legal definition of what constitutes an engi- 
neer. Furthermore if given this legal protection they 
can make themselves necessary to civilzation since of 
the four great professions the engineer is the only one 
who is a producer. 

A great business man has said that the greatest 
risk in business and government is our dependence 


is acting 


sires. 


upon lawyers and as for ministers and churches each 
person has his private opinion. No such opprobium 
can ever be cast upon the engineer for he is a pro- 
ducer and creator, ever rearing structures for the good 
of civilization and as monuments to his own skill. 
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Facts and figures on the near completion of the 
Panama canal, appearing on another page of this issue, 


International forcefully remind all of the early 
Engineerin approach of the international engi- 
Cas neering congresses to be held on 


the coast in 1915. Experience 
gleaned from former undertakings of this nature too 
strongly emphasize the necessity of early notification 
and preparation by those who are to contribute papers 
to such distinguished and learned gatherings. 

The busy sound of the pile driver and the crack 
of the grader’s whip at the exposition grounds indi- 
cate to the onlooker that no chances are being taken 
by the authorities in charge to delay in any manner 
the operation of the published schedule. Indeed, from 
comparison with progress books of other international 
fairs the Panama-Pacific has at present a margin of 
lead well worthy of congratulation. 

The engineers of the coast have oversubscribed 
the ten-thousand-dollar guarantee asked for by the 
national engineering societies. These societies them- 
selves, with but a single exception, have generously 
pledged their financial support. To make preliminary 
action complete, word is hourly awaited from the 
American Institute of Mining Engineers. It is rather 
surprising that an organization having such vast inter- 
ests at stake and which must perforce profit by the 
holding of an international congress in a land of tre- 
mendous natural mineral wealth should be the im- 
pedance factor in getting actual progress effected. 

The affairs of the International Electrical Con- 
gress meanwhile are rapidly formulating themselves. 
Thus far the following tentative dates have been set 
for these world gatherings: 

Sept. 6, 1915, International Electrotechnical Commission. 

Sept. 13, 1915, International Electrical Congress. 

Sept. 20, 1915, General Engineering Congress. 

Sept. 27, 1915, International Gas Congress. 

Sept. 27, 1915. International Electric Light 

Oct. 4, 1915, American Electrical Railway 

The leaders of this movement have used consid- 
erable foresight and discretion in planning the dates 
as indicated, thereby heading off possibilities of con- 
flict. Other allied and affiliated organizations are 
looking westward for their 1915 gatherings. It would 
seem, then, that much early planning is imperative for 
synchronous operation on the part of all who thus con- 
template convening near the waters of the Golden 
Gate in that year of years—1915. 


Association. 
Association. 


Western men look with joy and favor upon the 
recent defeat of the Connecticut River dam bill by a 
substantial majority in the Senate 


West t 
ou aaar of the United States. This bill 
Really Means contained a provision imposing an 


aunual federal tax upon the devel- 
oped water power of this river. Should it have car- 
ried an opening wedge would thus have been given 
to a system under which all water powers hereafter 
developed in any of the states should be placed under 
federal control and regulation, and thus would those 
developing needed water powers of the West be com- 
pelled to pay special taxes into the federal treasury to 
add to the cost of water power to be paid for by the 
users of such energies. 
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A federal tax upon water powers is no more 
equitable than a federal tax upon the power developed 
from coal or gasoline, or a federal tax upon the wind 
that drives the Dutch windmill. A prominent hydro- 
electric power company of the Northwest justly and 
reasonably boasts of its annual accomplishments in 
the following comparative figures: 


During the year ending September, 1912, this company gen- 
erated energy equivalent to 365,500,000 horsepower hours. 

As 3.64 Ib. of coal are required to generate one horsepower 
hour, the coal equivalent of the waterpower energy generated 
during the year is 650,000 short tons. 

The average value of Washington coal at the mine, last 
year, according to United States Geological Survey figures, was 
$2.29 per ton. If freight at 50 cents per ton is added, the sav- 
ing effected by water power generation in a_ single 
amounted to $1,825,000. 

You have all read theoretical articles on conservation, but 
this is one of the few you have read in which conservation re- 
sults to you and posterity, and in which has been expressed 
figures showing its actual money equivalent. 


year 


Power developed from water utilizes that which 
is at present going to waste and yet which constantly 
replenishes itself. Scientists, following the rapid con- 
sumption of coal and other fuels, have meted out in 
definite years ahead a period where a scarcity of such 
materials may be expected, due to exhaustion of the 
natural supply. No human being has as yet, however, 
dared to name the date in the far distant future when 
the Almighty, in his wisdom and foresight, will cease 
to supply the water-fall with its blessings for man- 
kind. 

Those favoring the federal tax on water powers 
proclaim their sincerity under the sacred banner of 
conservation. According to the Standard Dictionary 
“to conserve” means “to keep from loss, decay or in- 
jury.” Any natural resource, properly harnessed, that 
year in, year out, generation after generation without 
loss, decay or injury pours its rainbow blessings upon 
mankind certainly needs not the loud protesting polit- 
ical conservationist to dwarf the growth of a Western 
Empire by imposing a tax upon its natural heritage. 


To increase the use of electric power and appli- 
ances, many and varied organizations are today con- 
tributing untold effort. Results, 
too, are being accomplished on all 
sides. Summing up the entire mo- 
mentum thus generated it is doubt- 
ful if the world has ever witnessed such strenuous ag- 
grandizement brought about by the harmonious work- 
ings of every phase and branch of an industry. The 
learned engineering society, the national gathering of 
electric light and power men, the development league, 
the commercial organization and even the fraternal 
order have been invoked to synchronously pull to- 
gether for everything electrical. 

The unprecedented growth in the electrical indus- 
try that has thus resulted is indeed a forceful lesson 
in results to be accomplished by co-operation. Many 
of these great organizations brought to life under the 
thumping pulse of enthusiasm, without regard for per- 
manency, are today preparing to build on a more sta- 
ble basis—a basis that will prove lasting in perpet- 
uating the ideals of its founders. Like the ties of 


The Dignity of 
Organization 
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human life, to be permanent the underlying bonds of 
sympathy and regard in any organization must be 
forged so strong and of such mutual unselfed inter- 
est that when the glimmer and glitter of first meeting 
die away, the real solid cement of co-operation is sure 
to wield the destiny of such a union. 

We are all weary pilgrims in search of better and 
enlarged opportunities. Organization by fraternal 
affiliation suggests possibilities not to be embraced 
under any other scheme of human binding. Here may 
be found a common meeting place for engineer and 
contractor for central station manager and isolated 
plant operator, for jobber and consumer. All feel an 
inherent thrill when the future of the electrical indus- 
try is discussed. All in a united effort may conquer 
every obstacle. 

To be true and to be loyal are two of the highest 
attributes. They represent a living fire which has 
thrilled men in all ages. The destinies of nations and 
rulers are sealed according to the truth and loyalty 
pervading not alone the rulers in the chambers of 
legislation, but throughout the rank and file. 

Any institution, then, that imbues its members 
with truth and loyalty will live forever. Truth and 
loyalty are aroused in the human breast in solemn 
minutes of reflection. Dignity, hence, is an absolute 
necessity in a ritual or proceeding of any sort de- 
signed to permanently hold men in a great cause. In 
the furthering of electrical organization, permanency 
is thus to be attained. 


Something over two years ago the whole world 
was interested and its admiration aroused in the great 
walk of John Weston from Maine 


ae - 7 to California. How insignificanr, 
perat arm = on the other hand, do we look upon 
Vehicles 


the feat performed in ploughing 
five sections or square miles of soil! Yet, when the 
farmer ploughs such a tract of land by single furrow, 
Weston’s feat necessarily fades into insignificance in 
comparison. Indeed, a trip of 25,000 miles, or, in other 
words, a journey over land and sea around the world 
is thereby equalled in distance traveled. 

It is surprising to note the rapid strides being 
now made in simplifying farm life. Electrically pro- 
pelled vehicles play no small part in this evolution. 
The plough, the thresher, the grain elevator and the 
truck, all electrically operated, vastly aid in this new 
life on the farm. The trend of the times is toward 
cheaper power and lower cost of appliances. At first 
the electrically operated farm devices were recog- 
nized as mere luxurious playthings with which the 
wealthy alone could afford to experiment. In 
our last week’s issue, however, may be found carefully 
compiled data wherein is shown the superiority of 
the electrically propelled vehicle over horse and gaso- 
line for practically every type of truck. The farmer 
has, as a rule, little patience with luxuries that do not 
aid in reducing costs per acre of produce or else ex- 
tending the upper limit by putting upon the market 
a higher priced seller. The rapid innovation now seen 
throughout the West of electrically propelled vehicles 
upon the farm indicates not that the farmer is giving 
himself over to high and extravagant living but that 
the earning capacity of his tract of land is being by 
its uses materially advanced. 
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PERSONALS 


ITEMS FOR THIS DEPARTMENT ARE SOLICITED FROM ALL READERS 





R. D. Holabird of the Holabird-Reynolds Company is at 
Los Angeles. 


J. G. Pomeroy has joined the Illinois Electric Company at 
Los Angeles. 


J. B. Francis has given up his interest in the K. P. F. 
Electric Company and is now at Auburn, Cal. 


Robert Kuhn, secretary of the American Electrical Heater 
Company of Detroit, Mich., is at Los Angeles. 


Munson Burton, newly appointed Pacific Coast manager 
of the Westinghouse Lamp Company, is at San Francisco. 


A, L. Leeper, designing engineer for the tower depart- 
ment of the American Bridge Company, is at San Francisco. 


W. Brewster Hall, Pacific Coast manager for Pass & Sey- 
mour, has returned to San Francisco from an extended trip 
East. 


George R. Murphy, sales engineer with Pierson, Roeding 
& Company, has returned to San Francisco from Salt Lake 
City. 


John A. Britton and E. C. Jones are delivering an inter- 
esting series of lectures on gas engineering at the University 
of California. 


James Strachan, formerly with L. B. Stillwell at New York 
City, has joined the engineering staff of F. G. Baum & Com- 
pany at San Francisco. 


P. J. Aaron has resigned as manager of the Seattle house 
of the Western Electric Company to assume like duties for 
the Fobes Supply Company, 


Carl M. Will, formerly assistant manager for the Fobes 
Supply Company at Seattle, is now in charge of the com- 
pany’s Portland sales office. 


F, W. Stearns, one of the vice-presidents of the Western 
States Gas & Electric Company, with headquarters at Chi- 
cago, is visiting the Pacific Coast. 


W. W. Briggs, general agent for the Great Western Power 
Company, is making an inspection of the company’s system 
including the power house at Great Bend. 


J. W. White has resigned as chief engineer of the Vix 
Engineering Company to rejoin the Fort Wayne Electric 
Works as sales engineer at San Francisco. 


E. O. Sessions has retired as a member of the firm of 
Woodmansee, Davidson & Sessions, consulting engineers, 
Chicago, Ill., and will announce his plans in the near future. 

O. S. Coldwell, recently of the New York office of the 
Western Electric Company, has been made manager of the 
Seattle branch; N. D. Brainerd has been appointed sales man- 
ager. 

Chas. T. Philips, consulting electrical engineer at San 
Francisco, gave a lecture on lighting systems at a meeting 
of the Civic League of Improvement Clubs at San Francisco 
on February 28th. 


W. L. Huber has resigned from the position of district 
engineer of the fifth district of the United States Forest Serv- 
ice to engage in a general practice of civil engineering with 
offices in the Foxcroft Building, San Francisco. 

B. E. Salisbury, vice-president, treasurer and general man- 
ager of Pass & Seymour, Inc., of Solvay, N. Y., is visiting the 
Pacific Coast. After attending the jobbers’ convention at 
Del Monte he spent a few days in San Francisco and then 
returned east by way of Portland and Seattle. 
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COMPLIMENTARY DINNER TO W. W. BRIGGS. 

W. W. Briggs, newly appointed general agent for the 
Great Western Power Company, was the guest of honor at a 
dinner at Tait’s Cafe on March 3rd, given by the members of 
the San Francisco organization of the Westinghouse Electric 
and Manufacturing Company, from which he has resigned as 
assistant sales manager. His famous “ship story” was in the 
inspiration of the evening, W. W. Briggs being the commodore 
and C. E. Heise the captain. The crew assembled on deck at 
6 bells and the captain appointed the following officers of the 
day: 


Bucko Mate.......... R. F. Behan Gunner’s Mate....... W. R. Dunbar 
GUE ccs cwess de T. E. Collins WS COE ce vine civ John Noonan 
ee A. M. Irwin 2nd Lookout...... E. C. Bambaugh 
Ship’s Cook.........L. A. Somers Messboys...... Herbert and Hughes 
Davy Jones....W. P. L’Hommedieu rer ee eee Try TS Balzari 
Dan McGinty........ J. E. Bridges CI a ain 0.0.0 sce eeinn ee jraham 
eer aa H. H. Daley Capt. of the Poop...... Capt. Krebs 
CD Si secscitcns N. K. Cooper SPIN wai ors’ 6 0.04.6 Rosenlund 
Chief Engineer..... Thos. Anderson ey ae ee ee Hardy 
Freight Clerk....... Sam Langford DO TGs aks 8s See ewe Johnson 
DE cin cnwesss Harry De Lancie Mother Carey.......... W. C. Cole 


The ship then set sail under the strangest orders ever 
heard on land or sea. Severe storms were encountered, dur- 
ing which it was necessary for all to put on glasses closely imi- 
tating those of the commodore. The ship’s goat nearly pre- 
cipitated a mutiny by refusing to produce any more P-918 
reports, but the fact that the commodore was about to trans- 
fer his flag to the new ship “Great Western” brought peace. 
A monster loving cup and miniature gold ship were presented 
with due ceremony and the ship finally brought safely to port 
on Tuesday morning. 

The specifications of material and juice required to trans- 
form a negative salesman into a positive dynamic force in- 
cluded the fellowing menu: 


Cocktail, Type S. 
Oysters, Weldwell. Turtle Creek Soup. 
Ripe Olives, Ball-Bearing. Nutty Salesmen. 
Bass, Corrugated, Potatoes, Laminated. 
(Mis) Steak (Factory Style) Impregnated With Mushrooms. 
Heads of Lettuce, Hiflash Dressing. Celery, Wire Type. 
Ice Cream, Self-Cooled Type. 
Assorted Cakes, Shellac Filler. Cheese, 
Coffee, Black Marine. 
Tipo Chanti, Low Tension. Champagne, High Frequency. 
Cigars, Condenser Terminals. 


10,000 k.v.a. 





ELECTRICAL DEVELOPMENT AND JOVIAN LEAGUE. 


The regular weekly meeting was held Monday, February 
3rd, instead of Tuesday, so that the guest of the day, Judge 
Thomas Deveboise of New York, chief counsel for the Elec- 
trical Jobbers’ Association, might address the body before 
leaving California. Judge Deveboise selected for the subject 
of his address ‘(Our Competitors in Business.” Some seventy 
League members were present. 

During the course of his remarks, Judge Deveboise dwelt 
upon the object of the League—‘‘co-operation’’—to make friends 
of competitors and in that way cut out much of the ruinous 
competition and a great deal of the unnecessary strife that 
has existed in the past. The initiative, referendum and recall 
were touched upon, and an earnest plea for rational legisla- 
tion affecting the judiciary as well as big business interests. 
Some of the tendencies of recent years he feared were con- 
trary to the representative government as intended in the 
Constitution. For instance, in the initiative meetings where 
the people take out of the hands of their representativs the 
question of what must or should be covered by legislation. 
The complaint, said the Judge, from which we have been 
suffering most particularly is dishonest officials, the whole 
question, he believed, was one of fair play, and in trying to 
strike at dishonesty, the public has gone far afield to find the 
cure, with the result that business interests all over the 
country are in danger from the attacks upon the courts, the 








March 8, 1913.] 


judges and the legislators. What is wanted is co-operation; 
that same co-operation, fair play and living up to the rules of 
the game as is evidenced in the game of golf. The real sport, 
the true sport, is the man who not only uses his rules in 
every-day golf, but who plays the game all the time, not some 
of the time, and I believe the rules of honor that are found 
on the golf field where the man plays according to the rules 
of the game, where he is honest to himself, will come to 
prevail in the electrical business, and it will come if we have 
true co-operation. 


Los Angeles Section A. I. E. E. 

The regular meeting of the Los Angeles Section of the 
American Institute of Electrical Engineers on March 4 was 
devoted to a discussion of the Institute Proceedings papers 
on Temperature Corrections, Cable Heating, Oil Switch 
Ratings and Spark Gap. 


Portland Jovian Luncheon Club. 


The Jovian Luncheon Club met at the Oregon Grill at 
noon on Thursday, the 27th. Mr. G. L. Priest acted as vice- 
chairman. No speaker was provided and only part of the 
regular business transacted, due to the fact that the chair- 
man of an important committee asked for postponement. Mr. 
Fred D. Weber was elected to follow Mr. C. P. Osborne as 
vice-chairman for the month of April. 


NEW MEMBERS OREGON SOCIETY OF ENGINEERS. 


The following Portland engineers were recently elected 
members of the Oregon Society of Engineers, there being 
36 and not 3 applicants as heretofore erroneously reported: 


Ivan C. Anderson, Transitman, City Engineer’s Department. 

Edward C. Chamberlin Jr., Resident Engineer, F. T. Crowe 
& Company. 

R. R. Clark, Engineer for Lewis A, Hicks Company. 

John Dubuis, 23 Ainsworth Building, Civil Engineer. 

Charles F. Fisher, care City Engineer, Portland. 

H. V. Gates, 253 East Seventeenth St., Civil Engineer. 

Clarence Guernsey, Instrumentman, City Engineer's Office. 

Chas. S. Goldberg, 1026 East Ninth St. N., Consulting Engi- 
neer. 

H. R. Hesser, 1087 Belmont St., Transitman. 

Oscar A. Kratz, care City Engineer, Draughtsman. 

A. F. Morris, care City Engineer, Instrumentman. 

O. P. Ramsey, 127 Alberta St., Instrumentman. 

John W. Sadler, 145 aw r spector 3 C 
en” Oe ae poe. 3 54 Hawthorne Ave., Inspector Construc- 

Curtis E. Schindeldecker, Y. M. C. A., Draughtsman-Sur- 
veyor. 

W. H. Stephens, Chesterbury Hotel, Mechanical Engineer 
for Dodge Manufacturing Company. : 

E. R. Weeks, 1111 East Nineteenth St. N., Draughtsman 
City Water Office. z 

Albert D. Vance, 1433 Union Ave. N., Instrumentman. 

Otis H. Wright, Assistant Engineer, Portland Water Board. 


Junior Members, 

Sydney J. Benedict, 502 McKay Building, Draughtsman 
City Water Engineer. 5 

Chester G. Ehle, 406% Park St., Draughtsman City Water 
Department. ; 

J. S. Gilkey, 332 Tenth St., Deputy Electrical Inspector, City 
Building Department. , : 

Wm. Hansen, Jr., care City Engineer, Inspector Streets and 
Sewers. 

Wm. H. Heustis, 247 East Thirty-fifth St., Inspector, Cit» 
Engineer’s Department. a 

Elton I. Kelly, care City Engineer, Inspector Streets and 
Sewers. 

Forest G. King, 898% Savier St., Draughtsman, Pacific Tele- 
phone & Telegraph Company. 

G. H. Knowles, 720 East Eleventh St., Transitman. 
neer’s Office. 

John H. Knowles, 720 East Eleventh St.. Transitman. 

W. H. Lehfeldt, 203% Jefferson St., Surveyor with P. E. 
& E Railway Company. 

Harry L. Lusted, Lents, Transitman. 

Peter R. Madden, 410% Park St., Instrumentman. 

L. S. Newton, 530 East Twenty-seventh St., Computer, 
City Hall. 

WwW. G. Nicholas, 933 Brooklyn St., Instrumentman, City of 
Portland. 

John W. Peters, 1300 East Sixth St. N., Instrumentman, City 
Engineer’s Department. 

W. F. Power, 581 East Twenty-eighth St.. Chainman, City of 
Portland, 

William Rueter, care F. T:. Crowe & Co., Assistant Resi- 
dent Engineer, F. T. Crowe & Company. 

Rollo K. Stevens, 188 Hamilton Ave., Surveyor. 
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NEWS OF CALIFORNIA RAILROAD COMMISSION. 
Feb. 15. 

The Railroad Commission rendered a decision denying 
without prejudice the application of the Arrowhead Reser- 
voir & Power Company to issue $4,000,000 of bonds. Suits 
were pending against the company in the Superior Court of 
San Bernardino county and in the United States Circuit Court 
at Los Angeles, and the Commission held that it would be 
improper to authorize an issue of bonds on property in con- 
troversy. 

A decision was rendered granting the application of the 
San Diego Consolidated Gas & Electric Company to issue 
$204,000 of bonds. 

The Commission rendered a decision denying the appli- 
cation of the Saratoga Telephone Company to increase its 
rates, and directed that the Pacific Telephone & Telegraph 
Company proceed to render service in and about Saratoga 
at the rates on file with the Commission. 

Feb. 17. 

G. K. Estes, owner of the Morgan Hill Telephone Com- 
pany, and T. H. Dassel, joined in an application for the sale 
of the telephone company by Estes to Dassel, for $2500. 

A decision was rendered granting the application of the 
Long Beach Consolidated Gas Company for a certificate of 
public convenience and necessity to exercise franchise rights 
previously granted by the Board of Supervisors of Los 
Angeles county. The Commission also rendered a decision 
authorizing the transfer to the Long Beach Consolidated Gas 
Company of a franchise previously granted by the county of 
Los Angeles to George H. Bixby. 

A decision was rendered dismissing without prejudice the 
application of the Mountain Power Company for a certificate 
of public convenience and necessity to construct and operate 
an electrical plant in Del Norte county. The application 
was dismissed upon request of the applicant. 

The Imperial Valley Gas Company was given authority 
to proceed to issue $154,500 in bonds. In the original order 
the bonds were made dependent upon a pending franchise 
application which has since been granted. 

Feb. 18. 

The City Electric Company of San Francisco applied for 
authority to sell $833,000 of bonds which it had been previ- 
ously authorized to pledge as collateral security. 

Feb. 19. 

A decision was rendered granting authority to the Val- 
lejo & Northern Railroad Company to sell all its property 
to the Northern Electric Railway Company in exchange for 
$1,000,000 of Northern Electric Railway bonds. The Vallejo 
& Northern receives as additional compensation, $2,000,000 
of the capital stock of the Northern Electric Railway Com- 
pany. 

The Pacific Telephone & Telegraph Company applied 
for a re-hearing upon the case involving physical connection 
with the Tehama County Telephone Company and the Glenn 
County Telephone Company. 

Feb. 20. 

A decision was rendered denying the application of the 
Midway Gas Company for a certificate of public convenience 
and necessity to transport and distribute natural gas from 
the Midway fields, in Kern county, to Los Angeles and other 
points in southern California. The Commission found that 
under the proposed plan of purchase of the gas, the lands 
in controversy as between the United States Government and 
the Southern Pacific Railroad, would be largely drained of 
the gas supply, to the financial advantage of the South- 
ern Pacific and allied companies, before the question of title 
could be determined; and that the organization of the pro- 
ject was such as to create a monopoly of the natural gas 
in the Midway fields. The Commission stated that the general 
project was a meritorious one and that if the company re- 
moved the objectionable features of the contracts, the Com- 
mission would view it with favor. 
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OLF, recreation and cooperation 
engaged the attention of 
more than the allotted three 
score and ten electrical men 
and their wives who attended 
the quarterly week-end meet 

of the “Pacific Coast Electrical 

Golfers’ Association” at Del 
if Monte, California, Feb. 27, 28 
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(29) and March 1. Notwith- 
standing that this is not leap 
year and that the “no-days” 
are yet to come, all present 
or accounted for agreed that 
far more than a week’s joy 
was crowded into the three 
brief days available, 

Golf eclipsed in interest even the recreations enjoyed 
during the hours of the Mazda lamp, whose “only rival” sus- 
tained the reputation of Del Monte as a most delightful winter 

% resort. Golf engulfed the jobbers to the exclusion of all 
other forms of cooperation also, for be it known to you, 
my reader, no golfer can long refrain from being a cooperator. 
The spirit of the game makes for beneficial competition, hon- 
esty and belief in your fellow man. Ob- 
structions, such as bunkers or other 
forms of competition are carefully 
avoided and every attempt is made to 
keep in the fairway. : 

Cups by the capful were captured 
by the cronies of the cussed handicap 
committee, causing cupidity in the 
4 cramped cupboards under the cupolas 
where cupid lurks in the shadows. First 
came the cupric jobbers cup upon which 


Som ti Sobarcn 


LONG 
Red Figures Deecte Where Stroke Shell Be Takes 
Pesitivelyne high heel shoes allowed on this course 


F. W. Leggett’s name will hereafter 
shine, this also carrying with it the 
if right to the Patton cup and the Del 
Re Monte goblet given for a good gobble. 


Next came H. V. Carter, whose canny caddie enabled him to 
win the Eveready and Arrow E cups, the last named being 
won by Colonel Carter against Colonel Bogie with 4 down. 
He has justly earned another title to be appended to the 
long list with which his illustrious name is already 
adorned. Instead of “H. V.” it is now Hebe, mythological 
e tradition informing us that Hebe was the cup bearer to the 
Di gods, while the colonel is the cup winner of the jobbers. 
The contractor’s cup for the lowest gross score was won by 


Cc. C. Hillis. 

Foliowing are the scores in the Jobbers’ Tournament: 
na = Job- Ever- Pat- 
a Gross. bers. ready. ton. 

CD: Bie a0 sanis 123 115 113 115 
Ross Hartley ....131 109 109 109 
. V. Gereers.s ss. 95 101 *95 101 
T. M. Debevoise ..109 109 109 109 
CG Bes 6a scorn 102 103 102 
We. B BST civ cce 99 112 104 112 
D. Reynolds ...... 99 99 99 99 
T. E. Burger ..... 116 105 105 105 
Fred Leggett ....103 *96 104 *96 
F. N. Killam..... 128 104 104 104 
F. N. Averill..... 122 124 116 124 
A. BH. Maett occas 116 110 110 110 
F. Overbagh...... 118 108 108 108 


W. L. Goodwin ...104 117 109 117 
R. D. Holabird....101 116 110 116 
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The manufacturers made hay out of the green grass of 
the putting greens, while the jobbers were putting up jobs 
against them. The first game resulted in a tie between John 
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R. Cole and H. N. Lauritzen, the latter later winning by a 
gross of 93 and a net of 91 in the course of the foursome 
for the Century cup. 

The scores in the Manufacturers’ 
Tournament were as follows: 


Gross. Net. 
Re, "9.0. 4's 0 wih UAVS Oi 101 97 
PE Diy BS a.0.o'd 6K % » 9 0:3 0.07058 116 92 
ee ae sb ne cctenstnva se 121 97 
Se a EE wis Vos ectinwese ba 146 122 
Oe eee eee 114 110 
ee NE gs a oat 6 Sian ee 158 134 
Wes BOWERS FEOll ob pic ncecser 126 107 
PTE sk Cade os 6.3.0.3. ce's0 0 66 115 95 
i Bee BATOEROD. o.v'0 es awe civices 94 92 
PP aie oe ecniew sks 0B ese 118 105 
BE Fi Bs oko cv caccas ctv 127 103 
H. EB. Samderaon ...wccccsscees 99 114 
, fe | a a ee 135 111 
cu: POIs oss ce SO here ees 122 89 


The true co-operation of the meet came on Saturday 
afternoon, when a jobber and manufacturer emulated jobber 
and manufacturer in a handicap foursome for two beautiful 
cups contributed by R. J. Davis of the Century Electric Com- 
pany. As these cups had no strings on them they were 
taken home by F. N. Killam and H. Brewster Hall, whose 
combined game showed a net of 183. 

The pool tournament was won by Duncan Reynolds, Gar- 
nett Young being runner-up. 

Of the score of ladies present the best score in the put- 
ting contest was made by Mrs. A. G. Young who is now the 
proud possessor of a beautiful piece of feminine adornment. 
Dancing was indulged in every evening, the ballroom being 
given over to the electrical party exclusively on Friday night. 
Mrs. W. S. Berry entertained at a tea on Friday afternoon 
and various other pleasant partimes were arranged, 

The golf dinner on Saturday night was the crowning fea- 
ture of the convention. Here the cups were presented to 
the winners with most appropriate ceremony and later were 
properly dedicated by the recipients. H. V. Carter presided 
as toastmaster and called for toasts on the Ladies, the Press, 
and also from Judge Debervoise, as well as from the cup 
winners. 
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W. L. Goodwin and associates created much amusement 
by a number of take-offs on the speakers, while at the other 
end of the room some excellent harmony was staged under 
the direction of R. D. Holabird, the book being by Mrs. H. N. 
Lauritzen and the music arranged by H. E. Sanderson. 

Some of the effusions are produced herewith, though it 
must be confessed that the best are unfortunately lacking. 
It is no more than just to say that most of the prayers were 
answered: 
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number of other eastern representatives were present, in- 
cluding H. B. Kirkland, general sales manager of the Ameri- 
can Conduit Manufacturing Company; Robert Kuhn, secre- 
tary American Electrical Heater Company; E. K. Patton, 
western manager of the Bryant Electric Company; W. W. 
Low, president of the Electric Appliance Company, and B. E. 
Salisbury, vice-president, treasurer and general manager of 
Pass & Seymour, Inc.; Harry Adams of the Philips Insulated 
Wire Company, and Mr. Lutchen of Butte, Mont. 





Golf Dinner 


To the music of “Harrigan.” 


“L, E double G, E double T spells Leggett, 

We’re proud of all his winnings on the golf course. 
His wife and his baby, too, we'll say 

L, E double G, E double T, you see, 

He’s a winner every time, but will he buy the wine? 
WILL HE? WE'LL SEE!” 


To the music of “Rings on Her Fingers.” 


“Col. Carter, the Golfer, he won a cup today, 

How he ever did it, we really cannot say. 

The handicap committee will please investigate ; 

Perhaps the Col. himself will buy before the hour’s too late.” 


To the tune of “Blest Be the Tie.” 


“Here’s to our old friend, Brewster Hall, 

He won a big cup, that’s-not all. 

He won a big cup, but he won’t fill it up, 
So we don’t think much of him at all. 

In connection with old Brewster Hall 

Was a partner who is certainly tall. 
Although not a villain, his name is Frank Killam; 
We hope for a drink, now that’s all. 

Fred Leggett came through with the wine, 
Perhaps Brewster will buy it some time. 
But the old golf committee 

Now sings him a ditty, 

He'll think ere he wins next time.” 


In addition to Franklin Overbagh, the secretary of the 
National Association and Judge Thomas M. Debevoise, a 


Del Monte. 


Others present at the banquet included: 


Mr. and Mrs. W. S. Berry, Western Electric Co., San Francisco. 
Mr. and Mrs. T. E. Bibbins, General Electric Co., San Francisco. 
Mr. and Mrs. A. E. 
Mr. and Mrs, J. A. 


Elliott, Secretary Jobbers’ Assn., San Francisco. 
Herr, Sprague Electric Works, San Francisco. 
Mr. and Mrs. H. N. Lauritzen, Holophane Co., San Francisco. 

Mr. and Mrs. F. H. Leggett, Western Electric Co., San Francisco. 
Mr. and Mrs. W. W. Low, Electric Appliance Co., Chicago. 

Mr. and Mrs. E. K. Patton, Bryant Electric Co., Chicago. 

Mr. and Mrs. F. H. Poss, Benjamin Electric Co., San Francisco. 
Mr. and Mrs. H. E. Sandersen, Bryant Electric Co., San Francisco. 
Mr. and Mrs. H. V. Squires, Manufacturers’ Agent, San Francisco. 
Mr. and Mrs. K. E. Vankuren, Westinghouse Elect. & Mfg. Co., Los Ang 
Mr. and Mrs. A. G. Young, Telephone & Electric Equipment Co. 

F. N. Averill, Fobes Supply Co., Portland. 

T. E. Burger, Western Electric Co., Los Angeles. 

Munson Burton, Westinghouse Lamp Co., San Francisco. 

H. V. Carter, Pacific States Electric Co., San Francisco. 

John R. Cole, Manufacturers’ Agent, San Francisco. 

H. H. Daley, Westinghouse Electric & Mfg Co., San Francisco. 
R. J. Davis, Century Electric Co., San Francisco. 

W. R. Dunbar, Westinghouse Electric & Mfg. Co., San Francisco. 
C. Gilson, Pacific States Electric Co., Oakland. 

Ross Gilson, Pacific States Electric Co., Oakland. 

W. L. Goodwin, Pacific States Electric Co., San Francisco. 

S. B. Gregory, Arrow Electric Co., San Francisco. 

FE. B. Hall, Illinois Electric Co., Los Angeles. 

W. B. Hall, Pass & Seymour Co., San Francisco. 

A. H. Halloran, Journal of Electricity, Power & Gas, San Francisco. 
toss Hartley, Pacific States Electric Co., Portland. 

C. C. Hillis, Electric Appliance Co., San Francisco. 

R. D. Holabird, Holabird-Reynolds Co., San Francisco. 

P. D. Hyde, Electric Battery Supply Co., San Francisco. 

F. N. Killam, Pacific States Electric Co., Seattle. 

G. I. Kinney, Sprague Electric Co., San Francisco. 

F. H. Murray, National Carbon Co., Los Angeles. 

Duncan Reynolds, Holabird-Reynolds Electric Co., Los Angeles. 
W. H. Seaver, American Steel & Wire Co., San Francisco. 

L. E. Sperry, N. Y. Insulated Wire & Cable Co., San Francisco. 
J. A. Vandegrift, Oakland Warehouse, Oakland. 

C. E. Wiggin, Dunham, Carrigan & Heyden, San Francisco. 
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OREGON TECHNICAL CLUB. 


The first luncheon, February 25, 1913, was held in one of 
the Commercial Club dining rooms and was presided over 
by Mr. W. D. Scott as chairman, and the speaker of the day 
was Mr. Fred Spoeri, commercial manager of the Pacific Tele- 
phone and Telegraph Company of Portland, Oregon. 


Mr. Spoeri said: 


A little more than thirty-five years ago, the Nation cele- 
brated its birth at the Philadelphia Centennial. At that 
great exhibition, in a little out-of-the-way corner, set the 
first crude telephone. It was passed unheeded for six weeks 
by throngs of people until finally Don Pedro, then Emperor of 
Brazil, brought it to the attention of the judges. From that 
moment, it received the greatest attention throughout the 
remainder of the exhibition. 


Financial men laughed outright at Dr. Bell’s scheme to 
sell his patent for a hundred thousand dollars. It was scof- 
fing of the same sort that Morse had received forty years 
before, when he tried to induce the government to pay him 
sixty thousand dollars for his pet, the telegraph. Today, the 
telephone system that bears the name of the inventor has 
more than fifteen million miles of wire in operation—enough 
to girdle the earth many hundreds of times. The value of the 
telephone properties in the United States today aggregate a 
sum that makes the hundred thousand dollars that Dr. Bell 
requested look like the proverbial thirty cents. 


It was not long before the march of progress seized upon 
the telephone. The wizards of the electrical field put their 
time into perfecting the scientific toy. The usefulness of the 
instrument increased, and with it-a demand for a share in 
its benefits. Today the annual earnings of the telephone in 
the United States are in excess of two hundred million dol- 
lars. 


The fact that Dr. Bell, himself, is alive to see the won- 
derful conquest of his toy, emphasizes the usefulness of the 
telephone. Today every business man has a telephone at 
his elbow, and finds it his most trustworthy assistant. It 
has invaded the home, saving time and steps, providing pro- 
tection and effecting means of social diversion. It has 
smoothed the way for thousands of railroad trairs, and is 
used on forty-seven thousand miles of road for dispatching 
trains, with never an accident due to its use. It has van- 
ished isolation on more than two million American farms, 
for in the rural districts the telephone has done the most 
good. 

What will come next? Our army of engineers are con- 
stantly at work planning and devising new wonders with 
the telephone. The rapid spread of service over the wires 
shows no signs of abating, and telephone men declare the 
future is most rosy. Even now, conversations are being held 
between New York and Denver, a distance of two thousand 
and sixty-six miles, while our engineers and construction 
force are completing two long distance lines from the Atlantic 
Coast to the Pacific. It only costs eleven dollars and twenty- 
five cents for a three-minute conversation between Denver 
and New York, and, based on this rate, the charge from 
San Francisco to New York would be approximately sixteen 
dollars for three minutes’ use of property that will be valued 
at several millions. It now takes four days to cross the 
continent, at a cost of over one hundred dollars. Before the 
end of this year you will be able to send your voice and 
your personality from the Atlantic Coast to the Pacific 
at a cost of about sixteen dollars, and it will only take you 
three minutes. 

Our engineers can tell you all about how this can be 
made possible with the aid of loading’coils, which are the 
invention of Prof, Pupin. 

Our equipment engineer installs the switchboards and 
apparatus that will make it easier and better for you to 
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talk. If you have any trouble with your service, don’t make 
the mistake and blame the operator, it’s not her fault; blame 
the engineers. They make the switchboards. 

The Pacific Coast has a higher telephone development 
than any other part of the country. The city of Portland, 
according to best information, ranks in third or fourth place 
as having more telephones per one hundred population than 
any city in the United States. In the year 1882, there were 
only three hundred and fifty-two telephones in Portland; 
today, there are over forty thousand telephones of this com- 
pany alone, in addition to those of the other company. Last 
year we made a net gain of five thousand, two hundred and 
ninety-three telephones in Portland, and it may interest 
you to know that our operators answer approximately two 
hundred and fifty-six thousand calls each day, or an average 
of nearly seven calls per telephone. 


Right at this point it may be well for me to let you 
into a secret. We have been asked frequently as to the 
advisability of an automatic system of telephones, but our 
company believes that they have perfected a system 
now that will revolutionize operating conditions that is part 
automatic and part manual. In fact, it is known as the 
automanual switchboard. Instead of an operator making 
the connection, as at present, she will only have to press the 
buttons of a keyboard similar to that of a typewriter, etc. 

To Mr. Theodore N. Vail is due the credit of having 
brought about the union of the telephone and the telegraph. 
By oombining the plants of the telephone and the telegraph, 
many betterments and economies can be made. At the pres- 
ent time, two circuits can be made into three, the third being 
known as a phantom circuit. Three separate telephone con- 
versations can be carried over these two circuits, while eight 
telegraph messages can be transmitted without interference 
with each other. Just think of it, two pair of wires with 
six people carrying on three separate conversations, while 
these same two pair of wires are used by sixteen other peo- 
ple sending eight separate telegraph messages. It almost 
seems too incredible to believe. 

Perhaps you will be interested in knowing something 
about our operating conditions, and the work of the operators. 
Few people are familiar with the duties of the young women 
employed as telephone operators. There are over six thou- 
sand young women employed in this work. The telephone 
operator must possess natural intelligence, good health, quick- 
ness in thought and action, and a pleasant disposition. Un- 
like other lines of work open to young women which require 
special training, the telephone company provides its own 
schools and pays the employes while they are learning. In 
the larger offices, lunch rooms are maintained, where whole- 
some food is served at actual cost. Each telephone exchange 
has an attractive and comfortable rest room for the conven- 
ience of the operators when not on duty, where magazines, 
and in many cases libraries, are furnished. 

No operator works over eight hours in any one day, and 
not over four hours at any one time. Each city has a wel- 
fare matron, whose duty it is to visit the girls at their homes 
when absent or ill, and assist them in improving their work- 
ing and home conditions, supplying medical aid where nec- 
essary. 

On January first, the Bell Telephone Company and its 
associated companies inaugurated a pension plan, whereby 
women and men are pensioned after a certain number of 
years of service, also providing accident, health and death 
benefits. Employes are paid while injured or sick, ranging 
from four weeks to thirteen weeks at full pay, and from 
thirteen to thirty-nine weeks at half pay, depending upon 
the length of service. Ten million dollars has been set aside 
as a reserve fund, and it is estimated that it will cost the 
company about one million dollars a year for this benefit 
and pension plan. 
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THE ELECTRICAL CONTRACTORS’ DEPARTMENT 





STANDARD SPECIFICATIONS FOR WIRING BUILDINGS. 
(Continued. ) 

Example No. 2. For conduit work in a store, office or 

hotel building in the underground district having only in- 

dividual meters for the various tenants and no master meter. 


Service. 

(61) The Portland Railway, Light and Power Company 
will bring 120-240-volt direct-current lead-covered service 
cables into the basement at the point shown on plans, and 
furnish and install a main service switch and cutout. 

(62) From this point the wiring contractor is to run 
three (3) conductors for the entire service to the meter 
board as located on basement plans. 


Meter Board. 

(63) The Portland Railway, Light and Power Company 
will furnish and install the meter board and all necessary 
wiring on same ahead of the meters. 


Meters. 

(64) Standard General Electric Company’s recording 
watthour meters arranged for side connection will be fur- 
nished and installed by the Portland Railway, Light and 
Power Company. 


Lighting Feeders. 

(65) From their respective meters on the meter board 
above mentioned, sets of three (3) conductor feeders are to 
be run as follows: 

(a) One to the branch cutout cabinet in each of the —— 
stores. 

(b) One of No. 10 rubber-covered wire, in metal conduit, 
for each of the —— sign services, to the switches located 
under the windows in the entrances of the above-mentioned 
stores, and from here to a point over the entrance, and suf- 
ficient wire left extending for future connections to signs. 

(c) One to the various branch cutout cabinets of the 
hotel located on the second and above floors. 


Power Feeders. 

(66) From their respective meters on the meter board 
above-mentioned, sets of two (2) conductor feeders are to 
be run as follows: 

(a) One to the three 20-h.p. elevator motors at the foot 
of the elevator shaft in basement. 

(b) One to the 10-h.p. ventilating system motor in room 
for same in basement, as shown on plans. 

(c) One to the 5-h.p. ventilating system motor in the 
south wing of the fifth floor at the point shown on plans. 

(d) One to the 2-h.p. ventilating system motor in kitchen 
on the eighth floor, at the point shown on plan. 

Copy clause (43). 


Cutout Cabinets, Branch Circuits, Switches. 
Copy specifications shown in Example 1. 


Example No. 3. For concealed knob and tube work in 
a store, office or hotel building in the underground district 
having only individual meters for the various tenants and no 
master meter. 

Service. 

Copy clause (61). 

(67) From this point, the wiring contractor is to run 
three (3) conductors for the entire service in metal conduit 
to the meter board as located on basement plans. 

Meter Board. 

Copy clause (63). 
Meters. 

Copy clause (64). 
Lighting Feeders. 

Copy clause (65). 


Note.—Sign feeders must always be in conduit, per re- 
quirement of Portland Railway, Light and Power Company. 
Power Feeders. 

(68) From their respective meters on the meter board 
above mentioned, sets of two (2) conductor feeders are to 
be run as follows: 

(a) One to the 10-h.p. elevator motor at the foot of the 
elevator shaft in basement. 

(b) One to the 10-h.p. ventilating system motor in room 
for same in basement as shown on plans. 

(69) These feeders are to be run to the points indicated 
and terminated in wooden switch cabinets, same to be thor- 
oughly lined with asbestos and painted to comply with all 
rules and requirements. The doors are to be fitted with suit- 
able spring latches and hinged at the top so as to be self- 
closing. In these cabinets are to be mounted proper switches 
and cutouts and provision made for future connection of 
motor leads. 

Cutout Cabinets. 

(70) On each floor, from the first to the top floors, both 
inclusive, at the positions shown on plans, wooden cutout 
cabinets are to be furnished and installed, same to be lined 
with asbestos and painted to comply with all rules and re- 
quirements. The doors of same are to be fitted with suit- 
able spring latches and hinged at the top so as to be self- 
closing. The cabinets are to contain the necessary three-to- 
two wire combination knife switch and plug cutout branch 
blocks. 

(71) The wiring contractor is to furnish all the necessary 
fuses for these cutouts and one extra set in addition. 

Copy last two clauses of Example 1. 

Branch Circuits, Switches. 

Copy clauses Example 1. 

(To be continued.) 





TRADE NOTES. 


The Southwestern Electric Company, which was re- 
cently reorganized in El Paso, is moving into its new quar- 
ters at Chihuahua and San Francisco streets. The company 
will put in a $75,000 stock of electrical machinery and appli- 
ances, and their operations will cover the entire southwest. 
V. E. Raggio will continue as manager. 

The California, Oregon Grain & Elevator Company is 
constructing a warehouse and grain elevator in Portland, 
Oregon. It will be ten stories in height and built of rein- 
forced concrete. There is to be installed approximately 400 
h.p. in 3-440 volt induction motors, the sizes ranging from 
5 h.p. to 75 h,p, In addition there will be installed approx- 
imately 300 lights for general illumination. 

Chas. C. Moore & Company have secured the contract 
for the equipment of the steam plant for the Northwestern 
Electric Company. This will consist of six 500 h.p. Stirling 
boilers and superheaters and two 3500 kw. turbine generators 
of General Electric Company make.. It is to be auxiliary to 
the White Salmon plant of the Northwestern Company. The 
building in which the equipment will be housed is being de- 
signed by Ben McDougal, architect, San Francisco, 


EXAMINATION FOR ELECTRICAL DRAFTSMAN (MALE). 

The United States Civil Service Commission announces 
an open competitive examination for electrical draftsman in 
the Isthmian Canal Service, for men only, on March 19 and 
20, 1913. The entrance salaries of the positions to be filled 
as the result of this examination are as follows: Electrical 
draftsman, first class, $150 a month; second class, $125 a 
month. 
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NEWS NOTES 


INCORPORATIONS. 


LOS ANGELES, CAL.—Gas Improvement Company, 
$100,000, subscribed $500, by N. Bridge, A. Ross, P. H. Har- 
wood, S. Monteleone, and O. Wellborn Jr. 


SAN FRANCISCO, CAL.—Sierra Mining, Milling & Power 
Company, $200,000, shares $1 each, subscribed $400, by L. 
I. Royland, H, G. Royland, C. P. Pratt and R. L. Egenhoff. 


SALEM, ORE.—Articles of incorporation were filed for 
the Oregon Railway Company to operate between Salem and 
Bend. The incorporators are J. F. Mounce, A. L. McLeod 
and G. A. Kylwand and the capital stock is fixed at $500. 


SAN DIEGO, CAL.—Articles of incorporation for the 
Mexico & San Diego Railway Company have been filed with 
authorized capital of $215,000. The incorporators are E. S. 
Babcock, president; R. B. Talbott, L. M. Brown, A. Goodrich, 
and Thomas M. Leevey. All are officials of the Los Angeles 
& San Diego eBach Railroad. The new company propeses 
to build a road from National City to the salt works at South 
San Diego, which are owned by Babcock. 


ILLUMINATION. 
GALT, CAL.—A lighting system through both the resi- 
dence and business districts of Galt will be installed shortly. 


MOUNTAIN VIEW, CAL.—The board of trustees has de- 
cided to call an election for the purpose of voting on a 
proposition to bond the town for a municipal light and power 
plant, to be added to the municipal water works. 


BURBANK, CAL.—An election has been called for March 
26th, for the purpose of submitting to the qualified voters the 
question of incurring a bonded indebtedness for constructing 
water works and electric light works. The amount of bonas 
proposed is $50,000 for a waterworks system, and $20,000 for 
an electric light system. 


CORVALLIS, ORE—Madison street property owners 
state that they will install cluster light poles complete if the 
city will furnish power. 





TRANSPORTATION. 


PHOENIX, ARIZ.—The El Paso & Southwestern Railway 
Company has applied for permission to issue $3,500,000 of 
bonds to cover expenses of the Tucson extension. 


SEATTLE, WASH.—Rainier Valley Commercial Club are 
working to have the proposed Northwestern Electric Com- 
pany interurban between Portland, Olympia and Seattle enter 
Seattle through Dulap canyon. 


ASHLAND, ORE.—Ashland has voted to grant a fran- 
chise to M. T. Minney and his associates of Oakland, Cal., 
for an interurban and a street railway. The same parties 
were granted a franchise in Medford a few weeks ago. The 
company promises to commence work at once. 


ASHLAND, ORE.—The Minney street railway franchise 
has been granted for the purpose of developing the street 
railway system in this city. A like franchise has been re- 
cently granted in Medford and it is the purpose of the Min- 
ney Company to connect the two cities. Hill interests are 
reported back of the enterprise. 


LOS ANGELES, CAL.—The Los Angeles Railway corpor- 
ation, which has just sold $3,000,000 5 per cent bonds to Har- 
ris, Forbes & Company, operates 371 miles of street railway 
in Los Angeles, of which 355 miles is owned, and 16 miles 
leased from the City Railway Company, all of the stock of 
which is owned by the Los Angeles Railway Corporation. 


The bonds are part of an authorized issue of $20,000,000 5 
per cent first and refunding bonds, of which $14,500,000 have 
been issued, and no additional bonds can be issued except 
to retire, at par, the present outstanding issues of under- 
lying bonds, of which there are $5,500,000. The company has 
$20,000,000 capital stock. 


PORTLAND, ORE.—<According to the budget, the Port- 
land Railway, Light & Power Company will spend $4,000,000 
in improvements this year; $2,500,000 to be used for railroad 
construction, new buildings, equipment, repairs and other 
improvements in connection with the city and suburban lines. 
About $1,500,000 will be expended for the light and power de- 
partments. 


PORTLAND, ORE.—L. M. Lepper at a meeting of the 
transportation and subways committees of the East Side 
Club, stated that the movement for cross town lines is well 
under way and will be submitted to the trustees of the Port- 
land Railway, Light & Power Company soon. Complaints 
have been fiied with the state railroad commission demand- 
ing four cross town lines as well as other improvements. 


SAN FRANCISCO, CAL.—Without a dissenting vote, the 
Supervisors passed the ordinance ordering the construction 
of the Van Ness avenue extension of the Municipal Railway. 
It directed the Board of Public Works to prepare plans and 
specifications. While the board was still in session, Mayor 
Rolph and Clerk Dunnigan signed the bill and it is now 
a law. The Supervisors also prepared the way for the con- 
struction of a “municipal short line” from the Geary-street 
line through the Fillmore-street tunnel and on to the fair 
grounds. They adopted a resolution “declaring that the pub- 
lic interest and convenience require and that it is the inten- 
tion of the Supervisors to order the construction of a tunnel 
and to acquire lands in connection therewith in Fillmore 
street, between Sutter and Filbert streets.” 


SAN FRANCISCO, CAL.—Six bids were received by the 
board of public works for the construction of the roadbed 
of the municipal railway’s extension down Market street from 
the junction of Geary and Kearny streets to a union with 
the so-called “outside tracks” at Sansome street, whence the 
rails will be used jointly to the Ferry loop by the city’s 
street cars and the Sutter street line. Of the six bidders 
two were tied—Frank E. Hilmer and F. Rolandi—both offer- 
ing to do the work for the same price, $21,990. The Healy- 
Tibbitts Construction Company was highest with a bid of 
$34,000. The others were: H. C. Storrie, $26,000; Contra 
Costa Construction Company, $25,000; A. J. Reisch, $26,920; 
Central California Construction Company, $23,800; and Union 
Construction Company, $24,248. Rolandi was awarded the 
contract. 


TRANSMISSION. 

NEW WESTMINSTER, B. C.—Westminster Power Com- 
pan, Ltd., Corbould, Grant & McColl, Solicitors, are planning 
a hydroelectric power plant near here. 

POCATELLO, IDAHO.—J. D. Browning and L. R. Mar- 
tineau of Salt Lake, who have applied for a power transmis- 
sion franchise, are planning a hydroelectric power enterprise. 


PORTERVILLE, CAL.—Work is to be started within the 
very near future on an additional power line for the San 
Joaquin Light & Power Company to connect the Strathmore 
substation of the company with the substation at Famosa. 


ST. JOHNS, ARIZ.—The city clerk has been instructed 
to prepare and publish notice of the board of trustees’ inten- 
tion to grant a franchise to the Little Colorado Light & 
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Power Company for constructing power lines and distributing 
lines along certain roads of Apache county and the streets 
of St. Johns. 


SAN FRANCISCO, CAL.—AIl the outstanding bonds of 
the Stockton Gas & Electric Corporation have been called for 
payment of 106 and interest at the Mercantile Trust Com- 
pany, of San Francisco on or before January 1, 1914. These 
bonds are being retired in new financing of the Western 
States Gas & Electric Company, which controls the Stock- 
ton company. 

LOS ANGELES, CAL.—The Oak Forest Land & Water 
Company has sold 210 acres of hill and canyon land in the 
Watts subdivision of Rancho San Rafae to the Pacific Light 
& Power Company, who will erect a transformer station on 
the site to handle the high voltage power coming down from 
the Big Creek project. This station, when completed, will 
handle nearly 300,000 horsepower. 

OLYMPIA, WASH.—The bill now before the Washington 
legislature to prohibit the transmission to another state of 
power generated in this state, aimed directly at the North- 
western Electric Company of Portland, will be killed. The 
Northwestern Electric Company under the agreement will 
retain its riparian rights and its power plant on the White 
Salmon River, allowing the irrigationists of Horse Heaven 
country to utilize the Klickitat water for the reclamation 
projects now being developed. 

SEATTLE, WASH.—Nixon-Kimmel Company, engineers 
and contractors, 126 Lincoln street, Spokane, has completed 
a hydroelectric power plant on Methow River, near Pateros, 
Okanogan county, Washington, and is supplying power to 
ranchers for pumping water from the Columbia River to irri- 
gate land. The power project consists of a wing dam, a 1000 
foot earth and rock canal and a 1000 foot flume, giving 22 
ft. head at the foot of the flume, where they installed two 
30 ft. Leffel water wheels and a 180 kw. Westinghouse gen- 
erator. The pumping plants along the Columbia in this 
locality require a lift of 30 to 125 ft. The flume of the 
Nixon-Kimmel plant carries about 600 second ft. of water. 


TELEPHONE AND TELEGRAPH. 


COLVILLE, WASH.—A telephone company is being or- 
ganized to extend the farmers’ system from Colville to Pend 
Oreille lake along the state road 27 miles. 

HARLOWTON, MONT.—The Meagher County Telephone 
Company voted to expend $2000 for switchboard and improve- 
ments and extensions of the plant and toll line. 


BISBEE, ARIZ.—Work has been started by the Mountain 
States Telephone Company on its third toll line between 
Bisbee and Douglas. The line will be 27 miles long. 


VANCOUVER, B. C.—The British Columbia Telephone 
Company are making preliminary plans for laying a new 
cable connection between the mainland and Vancouver Island. 

LOS GATOS, CAL.—The Los Gatos Telephone Company 
has applied to the commission for authority to increase its 
stock issue by $25,000 for the purpose of adding to its plant. 


GUADALAJARA, MEXICO.—The Mexican Telegraph & 
Telephone Company has started work on a new telephone 
system and material for a new building is being assembled. 
The telephone building will be a two-story brick, stone, con 
crete and steel construction and will be divided into offices 
and a central exchange. The cost will be about $500,000, 
Mexican currency. 


HONOLULU, HAWAII.—At a special meeting, after tne 
annual meeting, the Mutual Telephone Company decided to 
increase its capital stock from $400,000 to $750,000. The 
additional $350,000 stock will be placed in the treasury to be 
used at the discretion of the directors, chiefly for improve- 
ments in Honolulu. In the neighborhood of $100,000 will be 
required this year for extension of the system and new 
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phones in the city. Although the rest of the additional capi- 
tal may not be required for some years, it was deemed best 
to provide for future needs, so that the company would not 
have the trouble of increasing the capital stock from year 
to year. At present there are 4300 phones in use, and the 
number will probably be increased to more than fiev thous- 
and this year. 

OAKLAND, CAL.—The suit by the city of Berkeley 
against the merger of the Home Telephone Company with 
the Pacific Telephone & Telegraph Company has been dis- 
missed by Superior Judge Waste. Demurrers to the suit 
filed by the company were sustained six weeks ago, and the 
failure of the city to amend its complaint was cited as 
ground for giving judgment in favor of the defendant com- 
panies. Judge Waste stated that the Supreme Court had 
determined that the city had no right to include provisions 
in its charter grant to corporations which could not be 
legally enforced. The suit as filed was based on provisions 
in the charter to the Home company forbidding its sale to 
a competing company. Laws supporting this feature of the 
charter were not in effect at the time of its grant. 


SEATTLE, WASH.—Municipal telephone systems for 
Spokane, Tacoma, Portland, Seattle, and any other cities 
in Oregon and Washington which may wish to adopt such 
a system and combine with the others to form the nucleus 
of a long-distance telephone system, were recently discussed 
at an informal meeting. Mayor Cotterill presided, and Su- 
perintendent of Public Utilities A. L. Valentine, Superintend- 
ent of Lighting J. D. Ross, City Electrician Howard Joslyn, 
Councilmen E, L. Blaine, Charles Marble, Austin E. Griffiths, 
Robert B. Hesketh, Oliver T. Erickson, John G. 
Peirce and A. F. Haas present to represent 
the interests of Seattle. Mayor W. W. Seymour of Tacoma, 
and Commissioners Lawson, Freeland and Miles from that 
city, and Samuel Hill, president of the Home Telephone 
Company of Portland, Ore., urged the necessity of competing 
telephone systems in all cities. No definite action was taken. 


were 





WATERWORKS. 

BAKER, ORE.—The $165,000 bond issue voted on for 
municipal water system purposes was defeated by a small 
majority. 

TULARE, CAL.—The Tulare City Water Company has 
agreed to sell its plant to the city for $30,000 or $14,000 less 
than the price heretofore asked. 


OXNARD, CAL.—Sealed bids will be received up to April 
lst by the city clerk for the purchase of 200 of municipal 
water works bonds, 1912; each of said bonds are of the de- 
nomination of $300; dated May 1, 1912. Said bonds bear- 
ing interest at the rate of 5 per cent. 

VENTURA, CAL.—Sealed bids will be received up to 
March 18th, by the board of supervisors for a franchise 
applied for by the Ojai Power Company, granting the right 
to maintain and construct pipe lines and water system, and 
all incident appurtenances necessary therefore, for conveying 
water and furnishing same to Nordhoff, Ventura county. 


SANTA MONICA, CAL.—Acting upon recommendation of 
consulting water engineers, Quinton & Code, the city will 
abandon all thought of installing a salt water fire protection 
system, and will at once prepare plans providing for a system 
of fresh water mains to serve the business and amusement 
districts. The estimated cost, $75,000, will be met through 
the creation of an assessment district. 


SANTA PAULA, CAL.—The San Cayetano Mutual Water 
Company has contracted with Frank Hardison to drill a large 
well on ground purchased for that purpose. It is located 
near the pumping plant of the Sespe ranch. The water de- 
veloped will be for use of stockholders, there being 700 acres 
represented in the corporation. They will put in a large 
pumping plant and will lift water 400 ft. 
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Benjamin Electric Manufacturing Company................ 13 
Blake Signal & Manufacturing Company..................- 8 
SR es an wk ahah & WEL WD ORS Waite 8 
Ie . oon c 00 cendemumetscsadbeonse 4 
a ee RE rely BO i iis vn kde cccewdiek bd seve ctces 

Ce Se GN iv dii co vicccescnenagpeedeoense 15 
Crocker-Wheeler Company ......ccccccccccsccccccsvcees 8 
Ce eG a ini ote 6 nines chieys so eacninbanesedeanea 5 
Cutler-Hammer Manufacturing Company.................. 17 
cee ee TN oi cs tiny o odo,s edad s ovbhekediakin 

Dearborn Drug & Chemical Works..............seeeseeeeees 8 
Electric Storage Battery Company.............-..eeeeeees 

Fairbanks, Morse & Company------------------ nadeathadeh ini eine 3 
EE ME sn on nc cncnsranciuatensebabune 16 
ry ee I a sos ne ae cine wee oe nase Sa 11 
IN I eo ow inasni ee gue igs sea igi moe dinen > 

Holtzer-Cabot Electric Company, The............cseceees 11 
ee Oe MO Te Wis nc bay 00 bu ce es ccesevecstesesess 8 
ee te I otk aad b06c.c0 > ce ceent anne theeens be 6 
Indiana Rubber & Insulated Wire Company............... 

Johns-Manville Company, H. W........cccccccccccccccsecces 


Kellogg Switchboard & Supply Company-----------.---------- 
eben FmCtree CN 6 ene cence cnecercquaseceepesnacie 
Klein & Sons, Mathias. ... 2... ccccccccccscccsccccvcccucces 18 
Leahy Manufacturing Company..........cescsecseeceevecs 


Dearborn Chemical Company 


Manufacturers of Water Treating Preparations to prevent 
scale, corrosion, pitting and foaming in Steam Boilers 
General Offices, Laboratories, and Works: Chicago 
948 East Second St., Los Angeles, Cal. 250-254 Front St., San Francisco, Cal. 







For Telephone 
and Bell Wiring 


BLAKE INSULATED STAPLES 


are just the thing. Drive straight 
without bending because of square 


%s 
shoulder. Fibre under head affords 
perfect protection to insulation. 
Effective on corners as well as 
straight runs. 
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A better job secured with less staples, 
in less time and at less cost than by any 
) other method. 

All sizes for single, double, triple 
and multi-conductor wires. 


Write tor samples. 


BLAKE TUBE FLUX 


An insulating, non-corrosive solder- 
ing flux in the most convenient form. 


PACIFIC COAST AGENTS : 


KEELER-WHITE CO. 






SAN FRANCISCO 
“ee WESTERN ELECTRIC CO. 
FULL SIZE SAN FRANCISC 


BLAKE SIGNAL & MFG. CO., BOSTON 


Manufacturers 





Locke Insulator Manufacturing Company.................. 4 
I 
Manhattan Electrical Supply Company--.._......._-_.-_____- 
McGlauflin Manufacturing Company.....................-. 
National Electric Lamp Association..............-__._______. 
New York Insulated Wire Company...................... 
Northwestern Pacific Railways................ccccceeecces 
a EE NT et peg Rn ne itn ea RSE: 15 
Se I a a a cn. acu bkhss Gack vblogeee at 18 
Pacific States Electric Company.................ceeecees 2 
ai i i Aa Ai pa ES 
POON Wir WRGGl COMMART. .... cece ccc cccccccivcccccee 8 
Serene, Ms Gy COMO Sess. ia Side ccccleccdbucces 4 
Pittsburg High Voltage Insulator Company, The............ 18 
Pittsburg Piping & Equipment Company.................. 18 
Schaw-Batcher Company Pipe Works, The................ 
Simplex Electric Heating Company....................000- 18 
REE Ca is ooo iki eo Ei eee ces 12 
I: ID NIN Fd soe Sees So WRT ee ve vid CREM 15 
Standard Underground Cable Company.................... 18 
ee Ao, ON hicue a deuben cumin 
Pr ID CN i is non ae beds caecsscccdnios 5 
Westinghouse Machine Company ...............eececeeees 6 
Westinghouse Electric & Manufacturing Company......... 
Weston Electrical Instrument Company..................++ 3 






GENERATORS, MOTORS and TRANSFORMERS 
Intelligently Desioned, Carefully Built and Thoroughly Tested. 
Long Service, Low Cost of Maintenance and High Efficiency 
are the Standards of our Apparatus. 

Send for our Pamphlet J on C-W Electrical Machinery 


CROCKER-WHEELER COMPANY 


Ampere, N. J. Offices in all Principal Cities 











PELTON WHEELS 


have been developed on the Pacific Coast 
and through their reliability and efficiency, 
have become the standard impulse wheel 
of the world. We make the only Pelton wheel 


THE PELTON WATER WHEEL CO. 


2219 Harrison Street, San Francisco 
85 West Street, New York 


Because it is the Best it is the Cheapest 


Sterling Roofing 


We have the sole agency for oofing 
en it oe ee is ao. 
exceptional conditions. It will add distinction and orna- 
mentation to your 

BONESTELL & CO., Agents 


118 FIRST STREET - SAN FRANCISCO 


E C. HUGHES, PRESIDENT ADOLPH MEESE, Secretary 


E. C. HUGHES Co. 


PRINTERS -- ENGRAVERS - BOOKBINDERS 
LET US FIGURE ON YOUR CATALOGUE ano nee PRINTED MATTER 
Printers and Binders of the Journal of Electricity and other Publications 
147 to 151 Minna Street, San Francisco. Phone Kearny 806 











